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Message Vv 


Message 


The year 2000 was indeed momentous. The 
dawn of a new century, also marked by the 
publication of the human genome and the 
adoption of the Millenium Development Goals. 
A new dawn also rose in TDR, culminating in 
the adoption of a new five-year strategy reflecting 
the changes in the world around the programme. 
A constructive re-moulding of activities to 
better fit prevailing needs and changing global 
economic, political and scientific environments. 


I wholeheartedly endorse the creative vision 
and achievable goals detailed in TDR’s 
Strategy for 2000-2005. The period covered in 
this report, 2001-2002, represents the successful 
initial transference from ideas into practice. 
TDR’s role is to empower and enable, with the 
added task of generating, embracing and 
applying new knowledge. TDR is continuing 
to play a leading role in discovering and exploring 
the grand new opportunities opened up by ad- 
vances in science and technology, particularly 
in the exciting and highly promising genomics 
and bioinformatics fields. Moreover, the directed 
move into implementation research, and a re- 
newed focus on socioeconomic and behavioural 
research, shrewdly presaged the massive global 
initiatives which have recently been established 
in these areas. These moves can ensure that 
new products generated through TDR’s and 
others’ product development research can be 
placed in their appropriate contexts. 


Research is not always visible, and often does 
not have ‘immediacy. Results may take years 
to manifest themselves, and I commend the 


programme and its committed donors for 
continuing their work. But research remains 
essential if goals are to be achieved. TDR is an 
integral instrument in global health. Naturally, 
the programme’s pioneering history in setting 
up private sector/public sector collaborations 
has stood it in good stead, and been a model 
for others, in establishing innovative, value- 
added public-private initiatives. Again, in the new 
century, a new working framework, a collabo- 
rative, holistic, multidisciplinary approach, 
will be essential if we are to achieve the goals 
that we have set ourselves, upon the achieve- 
ment of which millions of lives will depend. 


To reach our goals, barriers will have to be 
broken and difficult pathways traversed. We 
will need to engage those living with and dealing 
with diseases on a day-to-day basis, to use 
their intimate knowledge to help set suitable 
agenda, and help accelerate development of 
acceptable, appropriate and affordable solu- 
tions. To obtain that knowledge, and to use it, 
apply it and disseminate it wisely and equitably, 
we will need to make the most effective possible 
use of information and communication techno- 
logies and advances, and TDR has confirmed 
its commitment to do so in its forward-thinking 
agenda. We will also need to continue to make 
best use of knowledge, tools and technologies, 
wherever they are found or generated. 


The Millenium Development Goals call for 
the creation of a sustainable ‘global partnership 
for development. TDR and WHO will continue 
to be active in such a partnership. 


an eee 


Dr Gro Harlem Brundtland 
Director-General 
World Health Organization 
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Foreword 


As I write this, looking back at the period 
covered by this report but mindful of the 
recent outbreak of the SARS virus, I am 
reminded of the crucial importance of research 
in modern-day public health. Someone, 
somewhere, needs to be continuously working 
to discover solutions to problems like SARS 
that we may not yet have encountered, and to 
devise better means to tackle those health 
challenges we face on a daily basis. Knowledge 
remains the greatest power in the search for 
solutions to public health problems. It is the 
greatest remedy for any disease. Yet we cannot 
start research when an epidemic is upon us. 
We must plan, be pre-emptive where we can, 
and build up a bank of knowledge and cadre 
of trained personnel and expertise to bring to 
bear as and when needed. As this report con- 
firms, TDR has been and remains a leading 
player in this respect. Without the contribu- 
tions of TDR, it would have been impossible 
for control efforts to move four of the pro- 
gramme’s target diseases (Chagas’ disease, 
leprosy, lymphatic filariasis, onchocerciasis) 
to the point where they should soon be 
eliminated as public health problems. 


After 27 years we know what TDR can offer. A 
recognized and well-respected name and trusted 
status, allowing the programme to bring 
together partners that may otherwise never 
collaborate. The power to convene the best 
minds and ideas in a truly global agenda-setting 
enterprise. The ability to organize extensive, 


large-scale field trials in disease-endemic 
nations. A base of extensive knowledge and 
profound understanding of its target diseases, 
and recognition of the need to develop the 
infrastructure in disease-endemic countries 
necessary to be able to cope with whatever 
nature throws at them. 


As readers of this report will learn, TDR has 
revised its working methods, ever cognisant of 
the needs of its end-users. It has embraced 
new technologies and novel operating practices, 
and harnessed some of the world’s best and 
multidisciplinary minds to help prioritize 
work in the most cost-effective and high- 
impact manner possible. This has created a 
new strategic emphasis model that has been 
widely embraced by both the scientific com- 
munity and those who finance public health 
and the production of public goods. 


There is a common adage: ‘Science discovers, 
Industry develops, People implement. With its 
new steps into implementation research, TDR 
is now facilitating research and training across 
almost the entire spectrum of health sector 
activities. You will read in this report the story 
of miltefosine, a prime example of how the 
system can and does work, to produce, in this 
case, a novel, highly-appropriate therapeutic 
drug for one of the world’s neglected diseases, 
leishmaniasis. Like anything else, however, the 
system does not operate where there is no 
power to drive it. And the resource-poor, 
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Science discovers, 
Industry develops, 
People implement. 
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Threats to our 
health are, 
and will be, 
inescapable. 


marginalized communities who suffer the 
heaviest burden from infectious diseases have 
little empowerment. TDR helps to give them a 
voice. Helps to ensure a comparatively few but 
nevertheless essential resources are devoted to 
their problems; helps them to influence global 
agenda; helps identify research that holds the 
greatest promise for producing urgently needed 
practical and applicable tools. And in the case 
of community-directed treatment (ComDT) 
for onchocerciasis and lymphatic filariasis, 
helps them to devise solutions to their own 
problems, take their health care into their own 
hands, and pay for it themselves. Indeed, 
ComDT heralds a possible revolution in 
primary health care in Africa, and TDR is 
pressing ahead to see if the goal can be realized. 


The example of miltefosine shows how TDR is 
eminently capable of taking an idea and, 
mustering the competitive advantages of 
selected partners, shepherding it through the 
discovery, development and implementation 
stages, to finally provide a novel, greatly-needed 
health intervention tool that is acceptable, 
appropriate and affordable. Miltefosine is not 
the first such example. And it will not be the 
last. This report confirms that there are many 
more in the pipeline. 


In the foreword to the 15th Programme 
Report, I mentioned TDR’s first ever resource 
mobilization meeting in Paris, 2001. The 
promise and enthusiasm expressed by all who 


attended that meeting have not yet been 
translated into suitably increased resources for 
the programme, and TDR must redouble 
its efforts in an ever-increasing competitive 
environment to secure the funds it needs to do 
justice to its well-considered plan of work. 
TDR will need to continue to work hard to 
retain the level of support from its long-term 
donors. It may have to proactively investigate 
options for expanding its co-sponsorship base 
and other innovative partnerships. Moreover, 
it will need to reposition itself in relation to 
new ‘competitors’ on the global stage in light 
of the funding strategies and largesse of new 
non-governmental, private sector funding 
agencies. 


Finally, I cannot but return to the example of 
the SARS outbreak. While control methods 
can and will be found for almost all infectious 
diseases at some point, we can also depend on the 
fact that diseases will change their manifesta- 
tions according to social and environmental 
circumstances. Threats to our health are, and 
will be, inescapable. One of the world’s most 
renowned scientists, Louis Pasteur, once 
remarked “Chance favours the prepared 
mind”. Through its research and training 
activities, as this report shows, TDR is helping 
to prepare a collective of minds, skills and 
technologies, giving us the opportunity to put 
knowledge and capability to good use when it 
is Most needed. 


Bele i. 
d/ y ee tt 


David L Heymann 
Executive Director, Communicable Diseases, 
World Health Organization 
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Introduction 


The 2001-2002 biennium was an intense period 

for TDR. The TDR strategy for 2000-2005, 

endorsed by the Joint Coordinating Board in 

June 2000, had to be implemented and this 

would mean profound changes in the structure 

and management of TDR: 

= starting activities in the new areas of implemen- 
tation research, tuberculosis and dengue, while 
keeping the traditional areas of work on track. 

™ moving from process-oriented to results- 
driven planning, budgeting, management 
and evaluation. 

= adopting a disease-function matrix manage- 
ment, requiring the active participation of, 
and constant interaction between, functional 
coordinators and disease research coordinators. 

= moving the Research Capability Strengthen- 
ing area (RCS) to programmatic, research- 
driven training and capacity building. 

= evolving the scientific guidance of Intervention 
Development and Evaluation (IDE) from eight 
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A grandmother watches 
over her sick grandchild: 
the burden of disease 
falls on care-givers as 
well as the sick. 

Photo: WHO/TDR/Crump 


task forces to two steering committees (Proof 
of Principle and Implementation Research). 


The strategy had indicated the new directions 
for TDR but detailed workplans, roadmaps 
and timelines still needed to be worked out. 
Therefore, no wonder this represented a major 
challenge to the Special Programme and its staff. 


Challenges, however, are opportunities for 
change and evolution. Although TDR was re- 
cognized as an efficient and performing 
Special Programme,’ we knew it still had 
enormous and untapped potential for growth 
and improvement. The implementation of the 
new strategy, therefore, was not dealt with as a 
routine operation; it rather triggered an un- 
paralleled period of reflection, analytical work 
and discussion that generated the intellectual 
and operational bases for the present phase of 
TDR’s life. 
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Stokes found it 
impossible to 
draw a sharp line 
between basic and 
applied research. 


i 


ine) 


Morel CM. Reaching maturity - 
25 years of the TDR. 
Parasitology Today, 2000, 
16(12):522-528 


Stokes DE. Pasteur’s quadrant: 
basic science and technological 
innovation. Washington, DC, 
Brookings Institution Press, 
1997. 


Bush V. Science — The Endless 
Frontier: A Report to the 
President on a Program for 
Postwar Scientific Research. 
Washington, National Science 
Foundation, 1945, reprinted 
1990. 


TDR belongs to Pasteur’s quadrant 


In his seminal work, Donald Stokes re-examined 
the role of basic science in technological innova- 
tion and the perceived tensions between 
understanding and use as goals of research.’ 
He challenged the post World War II paradigms 
emanating from Vannevar Bush’s famous 
report to the President of the United States,” 
which implied an inherent separation of basic 
and applied research and saw basic research as 
the pacemaker of technological progress. 
Stokes questioned this linear paradigm saying 
that “It is no longer believed that a heavy invest- 
ment in pure, curiosity-driven basic science will 
by itself guarantee the technology required to 
compete in the world economy and meet a full 
spectrum of other societal needs”: 


Stokes found it impossible to draw a sharp line 
between basic and applied research. He elected 
Pasteur as the example of a scientist whose 
work encompassed both “pure” and “applied” 
science and therefore could not be located on 
the classical one-dimensional basic-applied 
spectrum. He proposed a new model — the 
“two dimensional conceptual plane” — to 
rescue the importance of “use-inspired basic 
research’, or strategic research. Stokes’ plane is 
divided into four quadrants delimited according 


to whether the research and development 
(R&D) addresses understanding [yes/no] and 
use [yes/no]. To illustrate his thesis, he correla- 
tes each quadrant with a person whose work 
symbolizes the type of research proper to that 
space of the plane: Niels Bohr [quest for 
understanding? yes; considerations for use? 
No], Louis Pasteur [yes;yes], Thomas Alva 
Edison [no;yes] and Roger Tory Peterson, author 
of a well-known bird catalogue [no;no] (Fig 1). 


The TDR strategy for 2000-2005 firmly locates 
the Programme in Pasteur’s quadrant, where it 
needs to address both the understanding and 
use of research, and where it is strategically 
located to interact with the two forces coming 
from neighbouring quadrants: 
= Push: scientific discoveries and technological 
breakthroughs relevant to the development 
of new health interventions, generated by 
universities and/or R&D institutions work- 
ing in Bohr’s quadrant, where the priority is 
the understanding of biological phenomena. 
® Pull: disease control needs for new interven- 
tions, methods and approaches, requested 
by ministries of health and health systems 
working in Edison’s quadrant, where the 
priority is on the use of R&D findings. 
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Figure 1 | Stoke’s conceptual plane 
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Figure 2 


The strategic emphases matrix 


New Basic 
Knowledge 


New and 
Improved 
Tools 


New and 
Improved 
Intervention 
Methods 


New and 

Improved 
Strategies 
and Policies 


African 
trypanosomiasis 


for identifying targets for drugs and 
diagnostics 

Pathogenesis and host/pathogen 
interactions 

Socioeconomic impact of human 
African trypanosomiasis (HAT) and 
cost-benefit of control 

Effect of health systems and 

policy changes on HAT control, 
re-emergence and epidemics 
Factors influencing individual and 
community participation in control 
Epidemiological significance of 
animal reservoir for Trypanosoma 
brucei gambiense 

Tsetse genomics 


Discovery and development of new 
drugs and improved formulations 
Dipstick format diagnostic test 

for patent infection with improved 
specificity 

Diagnostics to monitor central 
nervous system disease stage and 
determine cure 


Clinical/epidemiological 
significance of Card Agglutination 
Test for Trypanosomiasis (CATT) 

or Card Indirect Agglutination 

Test for Trypanosomiasis (CIATT) in 
positive, but parasite-negative case: 
Evaluation of short treatment 
duration for pentamidine, suramin 
and melarsoprol 

To investigate the existence of 
melarsoprol resistance 


Development of sustainable 
community-based strategies 
for tsetse fly control 


Bioinformatics and applied genomics 


TDR Diseases: Category I 


(Emerging and uncontrolled diseases) 


Ss 


Dengue 


Molecular tools for Aedes 
transformation; vectorial 
resistance to dengue; Aedes 
population genetics and ecology 
Host/pathogen interactions, 
including pathogenesis, 

natural history, definition of 
high-risk groups 

Dynamics of virus transmission 
and population genetics 
(including modelling) 

Social, economic, biological 
factors related to (a) promotion 
and support of community-based 
interventions and (b) release of 
transformed Aedes vectors 


Development of new vaccines, 
including the application of 
guidelines fos trials of dengue 
vaccines in endemic populations 
Assess technical and use profiles 
of available diagnostics 


New or improved sampling 
methods and indicators for 
entomological surveillance, 
monitoring and evaluation 


Validation and improvement of 
evidence-based dengue fever 
(DF)/denque haemorrhagic fever 
(DHF) treatment guidelines and 
their implementation 


° 


Leishmaniasi 


Bioinformatics and appliec 
genomics for identifying t 
for drugs, vaccines and 
diagnostics 

Pathogenesis and host/pa 
interactions 
Understanding mechanism 
drug resistance 

Impact of inequity of acce 
services and health sector 
Socioeconomic, environme 
behavioural risk factors fo 
infection and disease, esp 
in refugee populations in 
complex emergencies 


Discovery and developmer 
new drugs 

Development of Leishman 
diagnostic tests 
Development of vaccine 
candidates (new adjuvant 
for 15t generation vaccine 
294 generation vaccine) 


Validation of Leishmania | 
diagnostic test 


Development of strategie 
use of insecticide-treated 
materials 


TDR priority-setting: the strategic 


emphases matrix 


Any organization funding R&D, no matter 
how large or small its budget, should have 
clear ideas and guiding principles on how to 
establish its priorities. During the 2001-2002 
biennium, TDR developed a new approach to 
priority-setting, summarized in its “strategic 
emphases matrix”(Fig. 2),‘ which addresses 
two dimensions: 
= The disease: the ten diseases in the TDR 
portfolio were categorized into three groups 
according to epidemiological trend and 
appropriateness of existing interventions.’ 


= The functional area of work: TDR R&D 
activities were distributed in four areas cor- 
responding to the main stages of the R&D 
pipeline — knowledge generation, develop- 
ment, testing of new interventions, imple- 
mentation of new interventions.° 


This disease-function matrix provided a plat- 
form for the priority-setting process. The 
published matrix was the result of analytical 
work carried out during the biennium and 
involving the TDR functional coordinators 
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TDR Diseases: Category 2 


(Control strategy available but disease burden persists) 


TDR Diseases: Category 3 


(Control strategy proven effective, disease burden falling and elimination planned) 


Schistosomiasis Tuberculosis Chagas disease Lyuigisatic Onchocerciasis 


enome sequencing 
manipulation for 
ctor control 

ics and applied 

r identifying targets 
accines and 


it of an applied 
tabase for the 

‘in 

ealth sector reform 


ng mechanisms of 
Q drugs and 


id development 

s, including 

is and drugs for use 
y 

F malaria vaccine 
ntigens 

it of vaccine 


it of non-invasive 
diagnostics for use 
home 


sting treatment and 
methods for new 

in children and 

men 

it of methods/tools 
access to prevention, 
ent and referral of 


t and evaluation of 
vations for malaria 


implementation 
scaling up 

thods to treat and 
aria and achieve a 
impact on the disease 


Bioinformatics and applied 
genomics for identifying targets 
for drugs, vaccines and 
diagnostics 

Pathogenesis (host-pathogen 
interactions) focusing on 
reproductive health issues and 
immunological aspects of co- 
infection 

Socioeconomic impact and 
methodology for burden of 
disease assessment 


Discovery and development of 
new drugs 

Evaluate safety and efficacy 

of existing drugs that are 
potentially anti-schistosomal 
Review of vaccine research 

and development 

Assess technical and use profiles 
of available diagnostics 


Field evaluation of existing 
diagnostics 

Rapid assessment method for 
prevalence of intestinal 
schistosomiasis 

Optimization of praziquantel 
(alone or in combination with 
artemisinins or oxamniquine) 


Development of strategies for 
sustainable control and 
surveillance in different endemic 
regions, including improved 
communication strategies 


Bioinformatics and applied 
genomics for identifying targets 
for drugs, vaccines and 
diagnostics 

Impact of health sector reform, 
globalization and inequality of 
access 


te 


Diagnostic test development: 
detection of disease, rifampicin 
resistance, latent infection 
Discovery and development 
of new drugs 


Establishment of role of fixed- 
drug combinations (FDCs) and 
evidence base for public health 
use 

Development of evidence base 
for effectiveness of TB 
preventive therapy in high 
HIV-prevalence areas 


Analysis of approaches to use 
of antiretrovirals in high 
HIV-prevalence areas for 
prevention of primary and 
secondary IB 


Bioinformatics and applied 
genomics for identifying targets 
for drugs and elucidation of 
pathogenesis and risk factors 
Genetic and entomological 
studies on vectors (e.g. 
mechanisms of resistance, 
adaptation to ecological 
changes) 


Discovery and development of 
new drugs 

Clinical research on proposed 
prognostic markers of disease 


Development of methods for con- 


trol of non-domiciliated vectors 
Insecticide effectiveness and the 
emergence of vector resistance 
Evaluation of vector detection 
tools in low density transmission 
areas 

Evaluation of non-conventional 
diagnostics 


Improved strategy for control of 
non-domiciliated triatomines 
Development of strategies for 
control of expansion of infection 
within the Amazon region 


Bioinformatics and applied 
genomics for identifying targets 
for diagnostics of infection with 
Mycobactenum leprae 
Pathogenesis of nerve reactions 


Social and behavioural constraints 


for leprosy elimination 


Rifampicin susceptibility test 
development 

Development of a test for 
infection with M. leprae 
Development of tools for early 
diagnosis and treatment of 
leprosy reactions 


Development of shorter universal 
treatment regimens 


Development of strategies for 
integration of multidrug therapy 
(MDT) into general health 
services 

Modelling the impact of MDT 


filirisis 


Bioinformatics and applied 
genomics for identifying targets 
for drugs 
Progression/reversibility of 
disease manifestations after 
treatment, especially in children 


Discovery and development of 
macrofilaricidal drugs or drugs 
to permanently inhibit 
microfilariae production 
Further development and 
evaluation of diagnostics for 
Brugia malayi 


Assessment of efficacy and 
safety of albendazole 
combinations 


Development of evidence-based 
guidelines for elimination 
strategies using available drug 
combinations 

Development of improved drug 


Bioinformatics and applied 
genomics for identifying targets 
for drugs 

Understanding ivermectin 
resistance mechanisms 


Discovery and development of 
macrofilaricidal drugs or drugs 
to permanently inhibit 
microfilariae production 
Development of diagnostics 
for surveillance 

Development of ivermectin 
resistance test 


Field evaluation of diagnostics 
for surveillance 


Development of strategies for 
sustainable drug delivery post- 
Onchocerciasis Control Programme 
in West Africa (OCP) and African 
Programme for Onchocerciasis 


Control (APOC) 

Feasibility and cost-benefit 

of onchocerciasis elimination 
with ivermectin 

Development of rapid mapping 
stategies for Loa loa 


on transmission 


New indicators for control 
programmes 

Identification of determinants 
of effective implementation for 
Trypanosoma cruzi-safe blood 
programmes 


delivery strategies, including 
advocacy strategies 
Development of sustainable 
strategies for management of 
tymphoedema and genito-urinary 
complications 


t of indicators for 
ipact of malaria control 
evidence for policy 
combination 

nd prevention of 
plications 
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4 Remme JHF et al. Strategic 
emphases for tropical diseases 
research: a TDR perspective. 
Trends in Parasitology, 2002, 
18(10):421-426. 


focal 


and disease research coordinators as 

points while tapping into the expertise of TDR 

scientific committees and disease control pro- 

grammes. The final version, approved by & 

TDR’s Scientific and Technical Advisory 

Committee (STAC), lists the R&D priorities 

for each disease and stage of the R&D pipeline, 

and took into account, inter alia: 

= The disease category: diseases of group I, 
which lack cost-effective interventions, 
require more emphasis on the upstream 
stages of the R&D pipeline; diseases of 7 


group IL, on the contrary, require more 
attention on downstream R&D, e.g. how to 
make better use of the available tools. 

The scientific opportunities: scientific and 
technological advances have to be con- 
tinuously monitored as they can lead to 
new interventions, e.g. the sequencing of 
the Plasmodium falciparum genome allowed 6 
Jomaa and collaborators to discover 

the antimalarial action of the herbicide 


5 Group I: African trypanoso- 
miasis, dengue, leishmaniasis; 
Group II: malaria, schistoso- 
miasis, tuberculosis; 

Group III: Chagas disease, 
lymphatic filanasis, leprosy, 
onchocerciasis 

(see Remme et al 2002). 


Area A: New basic knowledge; 
Area B: New and improved tools; 
Area C: New and improved 
methods; Area D: New and 
fosmidomycin.’ improved strategies and policies. 
Jomaa H et al. Inhibitors of 
the nonmevalonate pathway of 
isoprenoid biosynthesis as anti- 
malarial drugs. Science, 1999, 
285 (5433):1573-1576. 
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The matrix ... 
should be seen and 
used as a roadmap 
or city plan that 
helps the decision- 
making process 
but does not 
impose one unique 
path or indicate 
one place to visit. 


Immunology laboratory, 
Pasteur Institute, Tehran: 
research students with 
Dr Sima Rafati (centre back), 
a leading TDR-supported 
researcher who was 
recently awarded a UNESCO 
medal in recognition of her 
outstanding work. 
Photo: WHO/TOR/Crump 


The matrix, which will be revised annually by 
STAC, should be seen and used as a roadmap 
or city plan that helps the decision-making 
process but does not impose one unique path 
or indicate one place to visit. Once the matrix 
is ready, additional elements have to be 
considered during the next steps of the priority- 
setting process: 

w Available resources: the budget level and 
availability of human resources are basic 
determinants of the projects that TDR can 
fund and manage. 

= The disease burden: the TDR budget is sha- 
ped towards a direct relationship between 
level of R&D investment and burden of 
disease.’ 

= TDR comparative advantage: TDR should 
concentrate its actions in areas where it can 
make a difference, where there are no other 


players, or where its leadership can mobilize 
the expertise needed for a given project. 


= Product development time frame: the TDR 


product portfolio should be balanced and 
include projects of short, medium and long- 
term duration, a requirement for a healthy 
and sustainable R&D pipeline. 

Capacity building and institution strength- 
ening opportunities: emphasis is given to 
projects that will “leave something behind” 
— which our trainees and principal investi- 
gators refer to as a characteristic of TDR 
action — in terms of human resources and 
institutions of disease endemic countries. 
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A results-driven organization 


The priority-setting exercise finally translates 

into a programme budget based on the indivi- 

dual products or processes that TDR will 

finance in a given biennium and which are de- 

scribed in electronic Product Master Sheets and 

databases carrying the following information: 

= detailed description of the product or process 

m disease addressed and respective disease 
control needs 

™ critical success criteria and indicators 

= milestones 

= responsible officer 

= supervising Steering Committee or Product 
Development Team 

® total cost 

= funding status. 


A bird’s eye view and analysis of the budget 

allows the generation of tables and graphs of the 

distribution of resources by disease, functional 

area of work, and type of funding. There are 

several advantages of such a budget structure: 

™ a clear view of the overall directions of the 
Programme 

™ increased accountability and transparency 
of TDR operations 

= easier mobility of the funds in case of inter- 
ruption or discontinuity of a given project 
(e.g. a “no-go” decision based on unacceptable 
results of toxicity tests of a drug candidate) 

™ more effective fundraising for not-yet- 
funded priority projects 

= more efficient planning of the capacity 
building component of individual areas. 
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The migration of TDR from a process-driven 
to a results-driven organization also involved 
the reorganization of its Research Capability 
Strengthening (RCS) component to reallocate 
60% of RCS funds into “programmatic capacity 
building’, also known as “R&D driven” or 
“RCS-plus”. In this “learning by doing” 
approach, TDR supports strategic priorities 
involving researchers from disease endemic 
countries who have comparative advantage 
within a specific R&D project. 


The present programme report is organized 

according to TDR’s new strategy and high- 

lights some important results obtained by the 

Special Programme in all seven (A%G) 

“Expected Results” areas. From the conclusion 

of the Anopheles gambiae genome project* or 

the registration of miltefosine, the first oral 

drug against visceral leishmaniasis,’ to the 

demonstration of reduction of severe malaria 

morbidity by early treatment of childhood 

fevers with pre-packaged antimalarials” or the 

accomplishments of RCS initiatives such as 

the Forum of African Medical Editors 

(FAME), the Health InterNetwork Access 

to Research Initiative (HINARI), and the 

RCS-plus on bioinformatics, this sixteenth 

programme report aims to share with you the 8 See the special section 
results of the hard work undertaken by TDR and Takeo li ee 
its partners during 2001-2002 — undoubtedly 
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Pasteur Institute, Tehran: An electrophoresis gel of the ‘cpa’ gene identified 
in Leishmania parasites. Photo: WHO/TDR/Crump 
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TDR-supported regional 
training centres in bio- 
informatics: 


Africa 
SANBI, Cape Town, South Africa 
http://www.sanbi.ac.za/tdrcourse/ 


Latin America 
USP, Sao Paulo, Brazil 
http://icb.ime.usp.br/tdr/ 


Asia 
ICGEB, New Delhi, India 
http://www.icgeb.res.in/~whotdr/ 


Mahidol University, Bangkok, 
Thailand 
http://www.sc.mahidol.ac.th/scbc/ 
cbag/index.htm 


The TDR activities which generate new know- 
ledge (area B of the TDR strategy) are diverse. 
They include research in biological disciplines 
such as genomics, proteomics, immunology, 
pathogenesis and molecular entomology on the 
one hand, and social science disciplines such as 
economics, health policy research, sociology, 
and anthropology on the other. 


Bioinformatics or computational biology is 
needed to help us understand how information 
contained in the genome is transformed into 
biological reality. A multi-disciplinary inter- 
national network for bioinformatics applied 
to pathogen genome research was created 
during the biennium, through which TDR 
is strengthening institutions and training 
researchers from disease endemic countries 
(DECs), helping them to participate in this 
important area of modern biological research. In 
2001, a two-pronged approach was developed 
by TDR to facilitate training and application 
of bioinformatics and genomics in DECs. For 
the first step, an international training-of-trainers 
workshop on bioinformatics applied to genome 
studies, held at Fundation Oswaldo Cruz 
(FIOCRUZ) research institute in Brazil, was 
supported. The objective was to develop the 
network and, in addition, prepare the partici- 
pants to facilitate similar teaching courses in 
their regions, promoting South-South and 
South-North interactions in bioinformatics. 


TDR also awarded support to four institutions in 
DECs selected from 18 responses to a call for 
applications for regional training centres in bio- 
informatics. The four centres — South African 
National Bioinformatics Institute (SANBI), 
South Africa; University of Sao Paulo (USP), 
Brazil; Mahidol University, Thailand; Inter- 
national Centre for Genetic Engineering and 


Biotechnology (ICGEB), India — have taken on 
the responsibilities of organizing annual training 
workshops for young investigators from Africa, 
Latin America and Asia respectively. The centres 
are also developing and facilitating regional 
networks for applications of bioinformatics 
and applied genomics to tropical diseases. 


The availability of genome sequences for a 
number of the TDR pathogens has generated a 
large amount of information available on public 
domain databases, providing an unprecedented 
opportunity to use whole genome-based 
methodologies, computational biology and 
functional genomics to identify new drug 
targets and diagnostic reagents. For this, 
TDR established a Working Group on Applied 
Genomics for Drugs and Diagnostics under 
its Pathogenesis and Applied Genomics 
Committee. 


Research on entomology continues with the 
focus on developing a mosquito incapable of 
transmitting malaria or dengue. The need for 
a careful approach to future studies involving 
potential modified vectors is emphasized, and the 
aim is to organize a scientific group to facilitate 
discussions between all parties interested and 
involved in transgenesis and its potential 
applications, ethics, and related policy issues. 


Since social, political and economic inequalities 
are central to the persistence and spread of the 
TDR diseases, and the performance of health 
systems in protecting vulnerable populations 
from the impact of these diseases often falls far 
short of potential, TDR emphasizes the 
importance of the basic social sciences for 
identifying opportunities to improve the preven- 
tion and control of diseases of poverty. The 
aim is to contribute to a better understanding 


of the implications of globalization and 
changing social, political and civil 
structures for health equity and the persistence, 
emergence and resurgence of TDR diseases, 
reflecting growing interest in the complex 
relationship between poverty and health. 


The TDR target diseases form a spectrum 
stretching from those which are neglected and 
lack adequate tools for their control to those 
where tools have been available for many years 
and the scene is set to reach elimination of the 
disease as a threat to public health. Depending 
on the category, the approaches applied are 
naturally very different and so are the outcomes. 
While we are still groping in the dark to find 
targets for vaccines, diagnostics and drugs 
regarding some of the infections under study, the 
control of others has become more a question 
of guiding scientists towards the social, 


AFRICAN TRYPANOSOMIASIS 


A start has been made to characterize the 
T. brucei genome project reference stock with 
respect to growth and differentiation in vitro, 
comparing the profiles of the bloodstream 
form to the procyclic form based on a map of 
protein expression during differentiation. 
While, due to post-transcriptional processing 
of transcripts, more changes were expected at 
the protein level than at the mRNA level in 
gene expression, little variation was in fact 
observed despite considerable differences in 
metabolism. This work is currently being 
followed up through the network of the 
European T: brucei functional genomics con- 
sortium. In another development related to 
research aimed at finding new drug targets in 
T. brucei, the existence of polyphosphates in 


economic and behavioural aspects. Research 
support has been widely dispersed over the ten 
diseases and various topics, and this overview 
of activities of the last biennium concentrates 
on topics where most progress has been made. 


the parasite, the size and distribution of these 
compounds, and their sub-cellular localization 
and variation under normal growth and stress 
conditions, have been documented. 


With respect to social, economic and be- 
havioural research on this disease, research on 
the cost-benefit of control is encouraged 
including the effect on health systems, and 
community participation in the control of re- 
emergence and epidemics. This line of research 
aims at producing important information 
regarding the impact of inequity of access to 
health services, and of environmental and 
behavioural risk factors for infection, particularly 
in refugee populations. 
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Trypanosoma brucei in 
infected mouse blood 
(differential interference 
contrast microscopy) 
Photo: WHO/TDR/Stammers 
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Social mobilization for 
improved prevention and 
control of dengue will be 


the key to future success. 


Photo: WHO/TDR/Crump 


1 WHO/CPE/SMT/TDR. 


Planning social mobilization 
and communication for dengue 
fever prevention and control. 

A step-by-step guide. 

Trial Edition 2002. 

Eds: Will Parks, Linda Lloyd. 


2 The workshops were funded by 
the US Centers for Disease 
Control with additional support 
provided by the United States 
Agency for International 
Development, the Environmental 
Health Project, the Pan American 
Health Organization, the WHO 
Regional Office for the Western 
Pacific, and the WHO Regional 
Office for South-East Asia. 


The assessment, monitoring, and evaluation 
of behaviours and community-based inter- 
ventions related to dengue need to be addres- 
sed and better understood. These activities 
include identifying and building partnerships 
among donors, the public sector, NGOs, and the 
private and commercial sectors. In 2001-2002, 
TDR contributed to the development of a 
package of guidelines aimed at aiding those 
involved in dengue control and research to 
better assess, monitor, and evaluate behaviours 
related to preventing and controlling dengue 
disease and epidemics. Based on WHO’s be- 


haviourally focused social mobilization and 


communications planning framework COMBI 
(communication-for-behavioural-impact), the 
guidelines demonstrate how to plan and manage 
a combination of interventions including 
water container management, improved treat- 
ment-seeking behaviour, partnership build- 
ing, and policy/legislative strengthening. 
The guidelines are illustrated with examples 
from over a dozen countries. A trial edition of 
the guidelines (not for distribution)' was com- 
pleted in October 2002 and then field-tested 
with eight national dengue teams attending 
workshops’ in Laos and Nicaragua. They will 
become available in 2003. 


LEISHMANIASIS 


The network-based systematic analysis of gene 
function in Leishmania has been very successful. 
The transformation efficiency of the genome 
reference strain has been improved and so has 
the polymerase chain reaction (PCR)-mediated 
transfection approach originally developed in 
yeast. Moreover, the application of fluorescent 
activated cell sorting (FACs) to the selection of 
transformants is deemed valuable for future 
progress. 


Proteophosphoglycan (PPG) is an important 
virulence factor in the sandfly vector; it blocks 
feeding and thereby promotes multiple probing 
and regurgitation of the parasites into the 
mammalian host. After cloning the ppg-1 gene 
in L. major, it quickly became apparent that 
there is a complex family of genes and proteins 
of large size, repetitive nature and complex 
post-translational modifications. Based on 
continuous electrophoresis it was possible to 
demonstrate that at least one sub-population 
of PPG is expressed by the amastigote but not 
the promastigote. Moreover, PPG has been 
shown to be localized on the parasite surface, 
in the endosomes, and in the multi-vesicular 
tubule/lysosome, where it is responsible for 
binding specifically to macrophages, so 
enhancing parasite infection of these cells. 
BALB/c mice infected with PPG-suppressed 
promastigotes did not produce lesions over a 
period of several months, while those infected 
with control parasites produced the expected 
pattern of disease. Promastigote lipophospho- 
glycan is the major molecule involved in acid 
sequence homology to the unrelated membrane 
glycoprotein PSA-2 (promastigote surface Ag 
2 complex) and this homology is restricted to 
a region of leucine-rich repeats present in the 
amino terminal of PPG. Amastigotes have also 
been shown to be capable of infecting and 


surviving in a newly identified dendritic cell 
population, the mouse equivalent of the 
human plasmacytoid dendritic cell that is 
abundant in the spleen, lymph nodes and 
thymus. 


Parasites like Leishmania cannot synthesize 
purines de novo but instead depend on a salvage 
pathway. Based on the rationale that this path- 
way is sufficiently different from that in 
humans, a structural investigation of enzymes 
involved in purine metabolism of Leishmania 
has been undertaken. The crystal structures 
for adenylosuccinate lyase, adenine phospho- 
ribosyltransferase (APRT) and hypoxanthine 
guanine phosphoribosyltransferase at around 
2A have been cloned, expressed and crystalliz- 
ed. The search continues through screening 


for lead compounds in the form of inhibitors 
of APRT. 


FAC sorting will improve 
selection of transformants 
Photo: WHO/TDR/Crump 
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An important milestone towards controlling 
transmission of malaria was achieved in 2002 
through completion of the Anopheles gambiae 
genome project.’ The whole genome sequence 
of this mosquito, the main vector of malaria in 
sub-Saharan Africa, has now been assembled 
and is being annotated. In addition, a peptide 
consisting of 12 amino acids and known as 
SM1, which binds to the mosquito midgut and 
salivary tissues, has been described.’ This pep- 
tide is capable of blocking invasion of salivary 
glands and midgut epithelium, implying that 
it recognizes a common ligand. Constructs 
containing this peptide were introduced into the 
germline of An. stephensi resulting in mosquitos 
that were severely impaired in their ability to 
transmit P. berghei. 


The Mosquito Genome 


Anopheles gambiae 


Aa) The special programme for Research and 

Wy Training in Tropical Diseases (TDR) is an 

& independent global programme of scientific 
collaboration. Established in 1975 and co-sponsored by 
the United Nations Develoment Programme (UNDP), the 
World Bank and the World Health Organization (WHO), it 
aims to help combat 10 major tropical diseases: African 
trypanosomiasis, Chagas disease, Dengue, Leishmaniasis, 
Leprosy, Lymphatic filariasis, Malaria, Onchocererciasis, 
Schistosomiasis and Tuberculosis. 


of Science (AAAS), the world’s largest general 

scintific society, publisher of the journal Science. 
Founded in 1848, AAAS seeks to “advance science and 
innovation throughout the world for the benefit of all 
people,” 


ny The American Association for the Advancement 


Germline transformation of the major African 
malaria vector, Anopheles gambiae, was achieved 
using the piggyBac transposable element 
marked with enhanced green fluorescent protein 
(EGEP) injected into mosquito embryos.’ Two 
Gl generation male mosquitos expressing 


EGFP were identified among 34 143 larvae 
screened. Particularly high levels of expression 
were observed uniformly in salivary glands and, 
in most individuals, in the anterior stomach. 
An improvement in the injection technique at 
the end of the studies resulted in increased GO 
hatching, transient expression and EGFP- 
expression rates among G1 progeny. These 
results represent an important step towards 
the genetic transformation making An. gambiae 
incapable of transmitting malaria. 


In further work on the mosquito genome, the 
members of two important gene families 
expected to play central roles in olfactory signal 
transduction in An. gambiae have been isolated 
and characterized.* These are odorant receptors 
(AgOns) and sensory 
arrestins which are 
critical for desensiti- 


The Mosquito Genome : zation pathways. 
Anopheles gambiae ~ 


Sequence informa- 
tion of five AgOn 
genes was obtained. 
Furthermore, AgOns 
1-5 are all specifically 
expressed only in the 
olfactory apparatus 
of An. gambiae. 
AgOn1 displays fe- 
male specific expres- 
sion while AgOns 
2-5 are detected in 
both male and female. 
AgOn1 expression is 
down-regulated directly after a bloodmeal. 


A study of effective population size of An. 


gambiae has found that, contrary to initial 


expectations, the size was in the thousands and 
not correlated with drastic shifts in seasonal 


abundance, supporting the hypothesis of a 
low-density deme (locally interbreeding group) 
with extensive migration between demes. This 
finding has important implications for the 
spread of insecticide resistance and of genetically 
modified mosquitos. 


Different P. falciparum dihydrofolate reductase- 
thymidylate synthase (DHFR-TS) recombinants 
have been expressed in vitro to allow for deve- 
lopment of a rapid drug screening assay. 
Substantial progress has been made with 
regard to purifying the bi-functional DHFR-TS 
enzyme as well as improving the expression of 
DHER with the goal of subsequent crystalliza- 
tion and structural studies. Although minor 
contaminants remain, the purified enzyme does 
form crystals in the presence of WR99210 (an 
experimental antifolate) and these are now 
being exploited to obtain structural informa- 
tion. The experiments have also shown that a 
full-length junctional sequence in addition to 
the enzyme sequence is required to express a 
catalytically active enzyme. 


Another line of research, aimed at identifying 
both hepatocyte proteins that interact with the 
P. berghei thrombospondin-related anonymous 
protein (TRAP) and also the sporozoite 
proteins that interact with the C-terminus of 
TRAP, has produced glutathione S-transferase- 
fusion of the TRAP A-domain, present in inte- 
grins and other adhesive proteins, and generated 
antibodies against the expressed protein. 


Further, a project designed to investigate the 
role of chemokines (soluble molecules that 
alter the behaviour of white blood cells) and 
chemokine receptors in the development of 
cerebral malaria has delivered new informa- 
tion on the up- and down-regulation of a variety 


of immuno-modulatory genes in murine non- 
cerebral malaria (NCM). Expression-profiling 
of brain material comparing murine NCM 
brain to normal mouse brain has been carried 
out and results confirmed by quantitative 
reverse-transcriptase PCR. 


A two-year prospective study’ of costs and 
performance of the malaria control program- 
me in two counties with endemic P. vivax 
malaria in Henan Province, China, showed 
great variations in case management. Of 
12 325 suspected malaria cases, only 131 (1%) 
received excellent care while a further 4414 
(36%) received mediocre case management. 
However, as many as 7780 (63%) cases were 
dealt with in a clearly inadequate manner. The 
researchers concluded that efforts should be 
made to improve the efficiency of case mana- 
gement if malaria eradication is to be achieved, 
and that good management requires continued 
government investment in malaria control. 
Case management would improve if village 
doctors began anti-malaria treatment more 
promptly and continued treatment longer. 
This can actually be achieved without increased 
government investment since other aspects of 
case management, such as rapid patient access 
to care and choice of drug, are already operating 
well. Decreased government spending would 
increase the costs for the suspected cases and 
their families and delay treatment. Such a 
development would increase the risk of recru- 
descent transmission and ultimate breakdown of 
control, as has occurred in the endemic coun- 
tries of South Asia but so far not in China. 
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Schistosoma haematobium: 
egg (differential interference 
contrast microscopy) 

Photo: WHO/TDR/Stammers 


SCHISTOSOMIASIS 


The unravelling of the schistosome genome has 
progressed smoothly, leading to rapidly increasing 
volumes of data. Sequencing techniques and 
PCR-based approaches have been applied to 
the coding regions of the mitochondrial genomes 
of all five species of schistosomes capable of 
infecting humans. Little intra-species variation 
has been found, but there is clear inter-species 
variation. These observations were made within 
the nad4L gene, believed to be involved in 
transcription regulation and in respiration, 
and the findings could help identify new drug 
targets. 


Further genome-related research has resulted in 
the production of complementary DNA (cDNA) 
libraries representing different developmental 
stages of two species, and these are useful as 


templates. A consortium of five laboratories 
generated over 14 000 ESTs for S. mansoni and 
1850 for S. japonicum, representing various 
schistosome developmental stages. Annotation 


and characterization of these sequences showed 
that over half — 7269 for S. mansoni and 1134 
for S. japonicum — are unique. Another research 
group working to produce a low-resolution 
map for chromosome 3 of S. mansoni has con- 
structed three contigs using a bacterial artificial 
chromosome (BAC) library which was localized 
to the chromosome by using the fluorescence 
in situ hybridization (FISH) technique. ESTs 
were then used to fingerprint the BACs, resulting 
in 14 791 end sequences. 


Results from a closely related area of research 
have demonstrated, for the first time and 
using the S. mansoni heat shock transcription 
factor (SmHSF) as a model, that structural 
diversity modulates the DNA-binding activity 
of SmHSF at different stages of the parasite life 
cycle, resulting in patterns of alternative splicing. 
Binding and inhibition studies revealed that 
the DNA binding domain (DBD) fragment 
and the full length SmHSF molecule differ 
in DNA sequence recognition, suggesting 
that elements inside and outside of the DBD 
contribute to the binding specificity of 
SmHSF. 


Recent results from the field of immunology 
and pathogenesis of schistosomiasis indicate 
that different clinical presentations, e.g. acute 
schistosomiasis or intestinal disease, could be 
due to individual variations in immunological 
response to the infection. In addition, the 
antigens released from the egg have been 
shown to contain at least 22 different compo- 
nents divided into six major families. It was 
demonstrated that macrophages respond to 
the majority of these released egg antigens 
with interleukin-6 (IL-6) production, resulting 
in the stimulation of a Thl response which, 
after the first week of infection, changes to a 
Th2 response. 


TUBERCULOSIS 


In the field of tuberculosis (TB) research, a 
genotypic diversity, obtained by typing of 
Mycobacterium tuberculosis genomes using the 
fluorescent amplified fragment length poly- 
(FAFLP) protocol 
restriction digest of whole genomic DNA and 
subsequent amplification of polymorphic loci, 


morphism involving 


contrasts with previous studies that have indi- 
cated the presence of worldwide universal 
genotypes. Based on the differential amplifica- 
tion of 136 FAFLP markers representing 
important genes, a total of 1500 isolates from 
around the world have been tested and grouped 
into five major clusters with different geo- 
graphical distributions. An on-line database 
has been established to make these records of 
whole genome fingerprint profiles, including 
important clinical and epidemiological informa- 
tion, available. 


There has also been substantial progress 
towards identifying the antigen epitopes 


CHAGAS DISEASE 


There are increasingly strong indications that 
antibodies to Trypanosoma cruzi P protein 
ribosomal proteins play a role in the pathology 
characteristic of chronic Chagas heart disease. 
Fine-mapping of these epitopes has elucidated 
the stimulus giving rise to the antibody 
response, which contributes to the develop- 
ment of cardiac symptoms. The antibodies 
have been shown to react with receptors coupled 
to the second extracellular loops of the heart 
membrane G protein that resembles the 
hydrophilic C-terminal epitopes of the P protein. 
The specificities of the functional antibody 
demonstrated are potential novel markers for 
ventricular arrhythmia and sinus-node dys- 
function in Chagas disease. 


responsible for cell-mediated immunity in TB 
patients. A previously identified peptide- 
specific CD8+ T cell in TB patients and ind- 
ividuals latently infected with TB 
(positive to a simple skin test 
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PPD - 
purified-derivative) has been 
partly characterized, and the 
ability of the specific peptides to 
induce interferon-gamma secret- 
ing CD8+ cells in circulating 
peripheral blood mononuclear 
cells of HLA-A*0201 (a histocom- 
patibility surface protein) PPD+, 
PPD- subjects has been evaluated and compared 


known as protein- 
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to the situation in TB patients using the ELIS- 
POT assay (an enzyme-linked immunospot 
assay which detects T cells specific for M. 
tuberculosis). The results suggest there are pep- 
tide-reactive CD8+ T cell responses during 
natural in-fection but, surprisingly, they seem 
to be suppressed during TB infection. 


Experiments designed to study the influence 
of parasite and host genetic variation on the 
tissue distribution of T: cruzi have confirmed 
that there is a strong influence of host genetic 
background as well as differences with regard 
to the genetic configuration of the infecting 
clone. Experiments using mixed infections 
with different 7: cruzi clones with varying 
degrees of genetic distance, as revealed by 
micro-satellite patterns, showed a selection for 
two of the strains in all tissues analysed, except 
in the heart of the animals where there was a 
predilection for one specific strain. In addi- 
tion, in single or double infections using two 
different cloned T. cruzi strains in five different 
mouse strains, some with the same and some 
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For those interested, 
visit the on-line database at: 
www.cdfd.org.in 
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with different haplotypes, a clear haploid- 
dependence on tissue tropism was found. 
However, preliminary efforts to genetically 
type T. cruzi parasites isolated in different 
tissues of Chagasic patients indicate great 
profile-diversity among the T. cruzi popula- 
tions analysed. 


In addition, substantial progress towards the 
major goal of obtaining structural and func- 
tional information of trypanosomal trans- 
sialidases has been achieved. The optimal 
conditions for protein expression and purifi- 
cation of the recombinant forms of 
Trypanosoma rangeli sialidase and T. cruzi 
trans-sialidase (TcTS) have been established 
and the high-resolution structures of both 


Five studies on development of new diagnostic 
tools for early infection with leprosy and on 
pathogenesis of nerve damage are ongoing. 
One study has identified an M. leprae compo- 
nent that activates monocytes via toll-like 
receptor 2 (TLR2). Data have been accumulated 
on the role of cytokines in modulating TLR2 
expression, and activation and expression 
profiling has been initiated to investigate the 
consequences of activation. Alpha-defensin has 


LYMPHATIC FILARIASIS 


In the past few decades, self-help organiza- 
tions" have become increasingly important 
for dealing with illness and disability in 
Western industrial nations, and evaluation 
studies report positive impacts of support 
group participation on members’ abilities to 
cope with health problems. However, support 


enzymes elucidated, alone and in complex 
with various ligands. The structural analysis, 
complemented with a detailed mutagenesis 
and kinetic study of the two enzymes, allowed 
a general mechanism to explain the molecular 
mode of action of trans-sialidase to be proposed. 
Furthermore, the crystallographic structures 
of unliganded, substrate-bound and inhibitor- 
bound forms of TcTS provided a framework 
for the rational design of specific inhibitors 
with potential therapeutic applications. In 
parallel collaborative studies, the trans-sialidase 
from T: brucei has also been identified and 
characterized. Structural studies of the T: cruzi 
and T: brucei trans-sialidases in complex with 
potential inhibitor compounds and transition- 
state intermediate analogues are under way. 


been shown to be upregulated in lipopeptide- 
activated monocytes and in transfectans to 
inhibit growth of mycobacteria. 


In the social sciences, a study in Ethiopia will 
explore the influence of socioeconomic and 
cultural factors, and the resultant gender 
differentials, in male and female leprosy pati- 
ents. The study is currently undergoing ethical 
approval hence no data are yet available. 


groups have received little attention in 
developing countries. An experimental study 
of support groups for women with lymphoe- 
dema and elephantiasis caused by lymphatic 
filariasis was conducted in Haiti. Five groups 
in urban and rural communities were evaluated 
over two years to determine the factors which 


influence participation and assess the impact 
of the intervention on illness management 
and outcomes. Analysis of the data collected 
demonstrated that participation in support 
groups brings benefits in quality of life, under- 
standing of the disease, home care practices, and 


ONCHOCERCIASIS 

Several possible prenylation substrates in 
O. volvulus have been explored; the b protein 
farnesyltransferase (bPFT) has been expressed 
and purified, but functional activity cannot be 
studied until aPFT is also available. Full-length 


Health sector reform and 


behavioural research 


On a worldwide scale, parasitic infections and 
other diseases disproportionately affect popu- 
lations living in poverty. The last decade has 
witnessed a series of government-level reforms 
aimed at improving equity of access to care 
and thus the general health status of all citizens. 
The current expanded TDR support of research 
into health sector reform in the developing 
world grew out of a set of ideas developed and 
initiated in the mid-1990s, and was, in large 
part, sponsored by the Norwegian govern- 
ment. TDR takes an active interest in this area 
since it feels that health management in gene- 
ral has a strong impact on its overall approach 
to improving the lot of those at risk for, and very 
often infected by, the common infectious 
endemic diseases of the developing world." 


Health legislation alone is seldom capable of 
creating true community participation in settings 


illness symptoms. The support groups were 
sustainable, despite scarcity of resources, and 
thus offer a low-cost intervention for people 
living with chronic disease and disability in 
resource-poor settings. 


clones are not yet available for this gene but it 
is hoped they will appear in the genome 
sequencing project. Inverse PCR or genomic 
library screening could also be employed to 
clone the genomic locus. 


social, economic and 


with a limited history of democratic participa- 
tion, and there is little correspondence between 
official policy and reality when distinctions 
between public and private health care disappear. 
Research supported by TDR with regard to the 
impact of broader reforms in the overall 
organization of Zambia’s health care system has 
provided valuable insights regarding the forces 
preventing governments from taking the 
actions necessary to reform the hospital system. 
Similarly, serious implementation problems 
emerged in Colombia despite radical overhaul 
of the entire system of health financing for the 
poor including substantial increases in resources. 
In India, research on hospital accreditation in 
Mumbai reveals what seems to be a real willing- 
ness to participate in a voluntary accreditation 
system but large gaps in access to health care 
remain between rich and poor. Several interesting 
findings are reported from China: 
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10 Coreil J et al. 
Filarial elephantiasis among 
Haitian women: social context 
and behavioural factors in 
treatment. Tropical Medicine 
and International Health, 1998, 
3(6):467-473. 


The support groups 
were sustainable, 
despite scarcity of 
resources, and thus 
offer a low-cost 
intervention for 
people living with 
chronic disease 
and disability in 
resource-poor 
settings. 


11 Health sector reform 
and equity - learning 
from evidence? 
Health Policy and 
Planning, 2002, 17 
(Suppl.). 


12 Learning from experi- 
ence: research on 
health sector reform 
in the developing 
world. Health Policy 
and Planning, 2001, 
16 (Suppl. 2). 
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The emergence of 
new strains of 
infectious agents 
resistant to our 
therapeutic arsenal 
could be thought 
of as classic 
biosocial problems. 


1B Farmer P, Bayona J, Becerra M. 


Multidrug-resistant 
tuberculosis and the need for 
biosocial perspectives. 

The International Journal of 


Tuberculosis and Lung Diseases, 


2001, 5(10):885-886. 


= Increasing costs and breakdown of the insu- 
rance system have widened the gaps in 
health access between rural and urban, and 
high and low income, groups. 

= Economic and social barriers leave the grow- 
ing migrant population without adequate 
prenatal care, leading to poorer pregnancy 
outcome compared to permanent residents. 

# Public hospitals function essentially as 
private enterprises, making it impossible for 
many people to afford medical care. 


A study from South Africa reveals a surprising 
neglect of sexually transmitted disease (STD) 
treatment, and that doctors tend to prescribe 
less expensive and less convenient treatment 
regimens to poor patients. A similar issue in 
the different world of rural health centres is 
reported from Uganda. Like in China, the central 
government has urged fee exemptions to protect 
the poor but has not provided funding to pay 
for lost revenue, which has stymied imple- 
mentation of the initiative at local level. In 
Laos, it is reported that user fees and bureau- 
cracy in public facilities have led to growth of 
the private health care sector where now both 
the rich and the poor get most of their care, 
the rich mainly from private clinics and the 
poor from pharmacies selling drugs without 
examination. However, with regard to the 
impact of specific changes in health care 
financing on expenditures and service utiliza- 
tion, several new results have emerged: 
= A successful pharmaceutical cost-contain- 
ment policy for hospitals in Shanghai. 
= A new policy for hospital financing 
in Indonesia. 
= A shift of relative health care utilization in 
Zambia, from hospitals towards health centres. 


Social, economic, political, behavioural, and 
health system factors all affect, and are affected 


by, disease patterns and disease control efforts. 
Social research to elucidate these factors is key to 
effective infectious disease control programmes, 
product development, and implementation. 
The TDR Steering Committee on Strategic 
Social, Economic and Behavioural (SEB) 
promotes and manages social research and 
training on a number of critical issues related 
to tropical disease control and international 
public health, particularly focusing on: 

® Inequality of access to health care. 

= Policy processes. 

= Gender-sensitive interventions. 

= Conflict and infectious diseases. 

# Ethics of social research and biotechnology. 


SEB seeks to bring a broad array of social science 
methodologies to bear on the chief causes of 
morbidity and mortality among the world’s 
poorest. Only by embracing a true trans-disci- 
plinary “bio-social” approach can we intervene 
successfully. For example, when irrigation 
schemes or dam construction alter the epide- 
miology of schistosomiasis or filariasis, the 
views of health workers as well as of policy- 
makers should be taken into account. When 
recurrent drug stockouts characterize a tuber- 
culosis control programme, patient attitudes 
and practices may be of less relevance to the 
emergence of drug resistance than fluctuating 
drug prices, tariffs, and poor drug quality. 
When poor blood-screening practices lead to 
an increased prevalence of Chagas disease, the 
anthropology of blood banking and blood- 
bankers is called for. The emergence of new 
strains of infectious agents resistant to our 
therapeutic arsenal could be thought of as 
classic biosocial problems. There is simply no 
way to understand the dynamics of emerging 
drug resistance without an understanding of 
both microbial and human behaviour." 


There is much evidence that armed conflict 
and infectious diseases are intimately linked 
together, so the interface of the TDR diseases 
with conflict and other crises is an important 
new SEB priority. The first activity in this field 
was a workshop in Manila in April 2002 which 
was attended by 25 social scientists, epidemio- 
logists and health systems researchers from 12 
different countries, including some which are 
currently unstable as a result of current or pre- 
vious conflict. The aim of the workshop was to 
develop a framework for examining how 
communities and health systems cope with 
instability, insecurity and infectious diseases, 
with a view to identifying and supporting 
resilience. It has been suggested that 65% of 
infectious disease epidemics occur in unstable 
countries, while direct war-related mortality 
ranks in the top 12 most common causes of 
death worldwide and is projected to become 
the 8th most common cause of death by 2020. 
Displaced people typically experience high 
mortality, especially in the period immediate- 
ly following their displacement; infectious 
diseases and nutritional disadvantage are key 
factors. In conflict settings, the quantity and 
quality of health care available is usually greatly 
reduced; vector control programmes, outreach 
services, training, referral, and drugs distribu- 
tion are all typically impeded. In Ethiopia and 
Mozambique, epidemics of malaria were 
associated with deterioration in disease 
control activities and, in Nicaragua, an increased 
risk of malaria was associated with war-related 
population and troop movements, inability to 
carry out timely disease control activities, and 
shortages of health personnel. In central 
Africa, work presented at the SEB workshop 
highlighted the linkages between the spread of 
the Ebola virus and military movements. 
Paradoxically, however, conflict situations can 
also have positive impacts on societies and 


New basic knowledge 


health systems, as has been demonstrated in 
Nicaragua, Mozambique, Viet Nam, Eritrea 
and Tigray. In the popular conflict against the 
Ethiopian ruling class, the Derg, community- 
based political movements in Eritrea and 
Tigray engaged strongly in building community 
structures for participation and decision- 
making, facilitated the development of multi- 
sectoral health promotion strategies, and 
identified innovative community-financing 
systems. Outputs of the workshop included: 

= Country profiles focusing on conflict with 
regard to infectious diseases, health systems 
and community responses. 

# A cohort of enthused research activists who 
are keen to explore, understand and promote 
improved policy responses to infectious 
diseases and conflict. 

= A decision to commission a review of how 
infectious diseases and conflict interact and 
how communities and health systems respond. 

= An agenda for research on conflict and 
health systems. 


TDR, including SEB, is interested in distribut- 
ing research results to a wider public, and 
grantees are encouraged to publish in inter- 
national peer-reviewed journals. The outcome 
of TDR scientific writing workshops has been 
publication in three TDR-sponsored special 
issues of a high-quality scientific journal (see: 
Technical Information). In addition, three SEB 
publication series were established during the 
biennium (see: Technical Information). 


A mother spoon-feeds 
her infant child in the 
compound of the 
Médecins Sans Frontiéres 
at Umkara. The clinic 
houses many displaced 
from Sudan’s internal 
strife, including 1200 
leishmaniasis patients 
(4000 people together 
with relatives) and was 
registering 100-200 new 
cases daily. Most people 
are badly malnourished 
and recieve enriched milk 
or protein-nich porridge. 
Photo: WHO/TDR/Crump 
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Leishmanization trial, Ardestan: A cutaneous leishmaniasis lesion on the arm 


of a volunteer in a lei shmanization trial i 


) Iran. Use of leishmanization is 
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1 Legros D et al. Treatment of 
human African trypanosomiasis 
- present situation and needs 
for research and development. 
The Lancet infectious diseases, 
2002, 2(7):437-440. 


The new or improved tools (area B of the TDR 
strategy) described below include not only 
drugs, vaccines and diagnostic procedures, but 
also products such as recommendations on 
regulatory procedures that govern the intro- 
duction of new drugs. During the biennium, 
TDR’s activities in the diagnostics area increased, 
with a major emphasis on tuberculosis (TB). 
TDR’s vaccine-related activities were focused 
on malaria and leishmaniasis. Among the 


important steps forward during the biennium 
were: registration of a new drug treatment 
for visceral leishmaniasis; progress towards 
registration of a new antimalarial formulation 
and a new antimalarial drug; impending entry 
into clinical trials of new recombinant vaccine 
candidates for malaria and leishmaniasis; and 
development of infrastructure to support 
laboratory and field testing of diagnostic kits 
for TB and some sexually transmitted diseases. 


Drug development and discovery 


AFRICAN TRYPANOSOMIASIS 


African trypanosomiasis case numbers are 
increasing for various reasons, including the 
difficulty of controlling the tsetse fly vector of the 
disease in areas that are remote or insecure. 
Treatment is problematic, especially for patients 
with advanced disease and central nervous system 
involvement (’sleeping sickness’), because current 
drugs' are expensive or generally toxic, and 
because there is increasing evidence of treat- 
ment failures with patients demonstrating 
refractoriness to certain drugs. To compound 
this, a drug shortage seemed to be looming in 
2000. However, this was averted by the signing 
of an agreement with Aventis in 2001. Aventis is 
now supplying three key anti-trypanosomal 
drugs — pentamidine, melarsoprol and eflor- 
nithine — as well as funding disease management 
and control measures, over a five-year period. 
As part of the agreement with Aventis, TDR is 
undertaking clinical studies on an oral formula- 
tion of eflornithine with the aim of optimizing 
the dose regimen. TDR and MSE, with Aventis, 
are also encouraging the search for a new, less 
expensive route of synthesis of eflornithine. 

In the short term, nifurtimox, normally used 
to treat Chagas’ disease, or berenil, used to treat 


trypanosome-infected livestock, might also be 
effective against human African trypano- 
somiasis. For nifurtimox, a decision was taken, 
together with WHO, Bayer and MSF, to under- 
take further preclinical toxicology studies to up- 
date the regulatory dossier. A review of the 
available clinical data was commissioned by TDR. 
Additional studies are being undertaken to assess 
the efficacy of combinations of nifurtimox with 
the other anti-trypanosomal drugs mentioned 
above. For berenil, a review of the safety dossier 
was commissioned, and studies to better assess 
its bio-availability have been undertaken. 


Two other compounds were considered as 
possible anti-trypanosomal agents during the 
biennium. The activity of a diamidine pro- 
drug, DB-289, was confirmed in animal 
models with TDR support. The Gates 
Foundation is now funding this project directly, 
independent of TDR. The further develop- 
ment of megazole was stopped, with the 
agreement of all parties concerned, after a 
detailed study of its genotoxicity. 


Miltefosine, the first 
oral treatment for 
visceral leishmaniasis, 
was registered in 2002 
following successful 
completion of clinical 
trials. 

Photo: WHO/TDR/Crump 


LEISHMANIASIS 


Miltefosine, the first oral treatment for visceral 
leishmaniasis (kala-azar), was successfully 
registered in India by the German company 
Zentaris in May 2002, and is now being prepared 
for registration in Germany. The European 
Agency for the Evaluation of Medicinal 
Products has already granted it orphan drug 
status’ — the first example of such status being 
awarded for a tropical disease. Registration in 
other countries is planned. The drug was 
developed in close collaboration with TDR 
and the Indian Government, in an impressively 
short five years since the decision was taken to 
proceed with a drug development programme. 
This followed from earlier confirmation in 
TDR-supported laboratories of its anti-leish- 
manial activity in vitro. Phase IV studies have 
now started in India, Nepal and Bangladesh to 
establish, with additional implementation 
research, how best to use the drug in control 
programmes and as part of national drug policy. 
Miltefosine’s potential for treating post-kala- 
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azar dermal leishmaniasis is also being assessed. 
The whole miltefosine development programme 
has been notable for its strong and successful 
capacity-building element.’ 


The development of paromomycin, a low-cost 
injectable drug, as a back-up or alternative to 
miltefosine is currently being undertaken in 
partnership with the Institute of One World 
Health, supported by the Gates Foundation. 
The compound may prove safe for use by 
pregnant women, for whom miltefosine is not 
recommended. A Phase II clinical trial was 
completed in 2000, but was not followed up 
immediately due to lack of funds. Phase III 
studies are now ready to begin. On the other 
hand, development of PX-6518, a natural 
product that had shown promise in animal 
models of leishmaniasis, was stopped after 
extensive preclinical toxicology testing indicated 
liabilities, with the agreement of all partners 


concerned. 
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2 Sundar S et al. Oral miltefosine 
for Indian visceral leishmaniasis. 
New England Journal of Medicine, 
2002, 347(22):1739-46. 
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A ‘letter of approva- 
bility’ of registra- 
tion for this new 
formulation was 
received from the 
US Food and Drug 
Administration 
under its fast-track 
approval process. 


3 Lang T, Greenwood B. 
The development of Lapdap, an 
affordable new treatment for 
malaria. The Lancet infectious 
diseases, 2003, 3(3):162-8. 


Malaria is particularly threatening in cases of 
severe disease, when the patient — often a 
young child — may be unconscious and unable 
to take medicine by mouth, and cannot reach 
a hospital in time for intravenous drug infusion. 
Rectal artesunate, developed by TDR as an 
interim treatment while patients can be trans- 
ferred to hospital, reached an important 
milestone. A ‘letter of approvability’ of 
registration for this new formulation was 
received from the US Food and Drug 
Administration under its fast-track approval 
process. Registration is still dependent on 
provision of further data, but studies are 
under way to provide these, and extended 
Phase IV clinical trials have already commenced. 
Additional submissions to regulatory authorities 
of malaria-endemic countries are planned. 


The ongoing development by malaria parasites 
of resistance to current drugs poses another 
major threat. The development of resistance 
can be slowed by the strategy of combining 
two compounds in one formulation to prevent 
or treat the disease. For the last five years, TDR 
has worked together with GlaxoSmithKline 
(GSK) to develop a low-cost combination of 
chlorproguanil and dapsone as an alternative 
to sulfadoxine/pyrimethamine, which is already 
failing in some areas of Africa due to the 
appearance of resistant parasites. The key 
Phase III trials of the chlorproguanil/dapsone 
combination’ were completed in 2001. The 
dossier was submitted by GSK to the United 
Kingdom regulatory authorities in late 2002, 
and a decision is anticipated in the first half of 
2003. If regulatory approval is obtained, develop- 
ment of a co-formulation of chlorproguanil/- 
dapsone with artesunate is planned in part- 
nership with GSK and the Medicines for 
Malaria Venture (MMV), in the hope that 


resistance to this three-drug, fixed-dose 
combination will be slow to spread. Phase | 
clinical trials have already been initiated for 
this combination. 


TDR is also a partner in the development of 
various other fixed-ratio drug combinations, 
all of which contain artesunate, or a related 
artemisinin derivative, as one of the compo- 
nents. Studies that would allow the commercially 
available combination of lumefantrine and 
artemether to be recommended for use in 
young children or infants were undertaken in 
partnership with Novartis, Roll Back Malaria 
and MMV. A dossier on the label extension to 
young children is expected to be submitted to 
regulatory authorities in 2003. Pyronaridine/- 
artesunate is being co-developed with Shin 
Poong of Korea and MMV. A decision on 
whether this should enter Phase I trials is 
expected in early 2003. Preclinical work aimed 
at evaluating the potential of three other 
combinations — amodiaquine/artesunate, 
mefloquine/artesunate and _ piperaquine/- 
dihydroartemisinin — is progressing well, in 
collaboration with a variety of partners 
including the European Commission, Médecins 
sans Frontiéres (MSF), Far Manguinhos (Brazil), 
the commercial enterprise Holleykin, and 
others with whom discussions are ongoing. 


Two other malaria drug development projects 
were not considered by TDR to be of sufficiently 
high priority, or did not receive adequate 
funding, during the biennium, so are current- 
ly on hold in its portfolio: pharmacokinetic 
studies of malarone (atovaquone/proguanil) 
in pregnant women, and clinical studies of 
fosmidomycin as an antimalarial drug. These 
projects were being undertaken in partnership 
with GSK and Jomaa Pharmaka respectively. 


TUBERCULOSIS 


The current treatment regimes for TB are long 
and complex, typically involving a combination 
of four drugs over a six-month period. TDR is 
working together with partners to develop a 
standardized four-drug, fixed-dose combination 
that would simplify or shorten treatment. 
TDR, the Global Alliance for TB Drug 
Development (GATB) and partners also plana 
project to help develop a standardized regulatory 
policy framework for new TB agents, with the 
aim of streamlining the process of developing 
and registering new chemical entities for TB. 


CHAGAS DISEASE 


Control measures have been successful in reduc- 
ing the incidence of Chagas disease in the 
‘Southern cone’ of South America. However, 
infection by T. cruzi, the causative agent, remains 
a problem in countries such as Venezuela and 
Colombia, particularly if the infection becomes 
chronic, when it can involve damage to the heart 
or intestines. A comparative study of the ability 
of several anti-fungal azoles to cure established 
T. cruzi infections in mice or dogs was supported 
by TDR, and led to the identification of one par- 
ticular azole’ as a suitable candidate for further 
development. Discussions towards this end are 
under way with a pharmaceutical company. 


LYMPHATIC FILARIASIS 


TDR also provided technical support to clinical 
trials of combinations of albendazole with 
ivermectin or diethycarbamazine for treatment 
of lymphatic filariasis. Results from the 
albendazole/ivermectin trial showed that the 
two drugs could safely be used in combination 
for treating the disease. 
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In Peru, a nurse prepares the day's DOTS drugs from 
individually named containers. Attempts are under way 
to reduce the six-month treatment period. 


Photo: WHO/TDR/Crump 


4 Molina J et al. Activities of the 
triazole derivative SCH 56592 
(posaconazole) against drug- 
resistant strains of the protozoan 
parasite Trypanosoma (Schizo- 
trypanum) cruzi in immuno- 
competent and immuno- 
suppressed murine hosts. 
Antimicrobial Agents and Chemo- 
therapy, 2000, 44(1):150-5. 
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Figure 


~ ONCHOCERCIASIS 
Ivermectin is widely and successfully used in 
onchocerciasis control programmes. However, 


Drug discovery activities 


TDR continued to support a network of centres 
that can screen and evaluate the activity of 
compounds against different parasites in 
laboratory models. During the biennium, the 
centres tested tens of thousands of com- 
pounds for activity against one or more of the 
parasites causing TDR’s target diseases. 
Thousands of selected compounds were also 
tested for activity against purified enzymes 
(kinases) from the malarial parasite. New 
compounds giving positive results in the 
parasite or enzyme assays included analogues 
of known drugs, as well as compounds with 
novel structures and natural products not 
previously known to have antimalarial activity. 
The positive results are now being followed up 
by confirmatory tests against cultured parasites 
and in animal models of parasite infection. 


it does not kill adult worms, or sterilize female 
worms. At least one of these outcomes is needed 
to interrupt transmission of the disease in a 
reasonable time period. Moxidectin has now 
been evaluated as a promising potential 
improvement on, or backup to, ivermectin in 
preclinical tests. With Wyeth as the industrial 
partner, a Phase I clinical trial was completed 
in 2002, and discussions are currently under 
way with the company on the planning of 
Phase II studies for 2003. 


Clinical trials were carried out to assess the 
macrofilaricidal effect (ability to kill adult 
worms) of combinations of albendazole with 
Neither 
combination proved more effective than 


either ivermectin or levamisole. 


ivermectin alone in these studies. 


Concern about the poor pharmacokinetics 
and oral bioavailability of artemisinin deriva- 
tives, such as those mentioned above, have 
encouraged a broad search for other antimalarial 
peroxides with improved properties. Over the 
past five years, TDR funded the testing in vitro 
of hundreds of different antimalarial peroxides. 
During the biennium, the activity of dozens of 
these compounds against mouse malaria para- 
sites was evaluated, and the pharmacokinetic 
properties of the best were determined in 
preclinical studies. MMV _ has now taken 
responsibility for further studies on four of 
the most interesting of these compounds, and 
one of these has recently led to a compound 
being selected for full-scale development. 


Vaccine development and discovery 


TDR’s vaccine development and discovery 
activities are now carried out as part of the 
WHO/UNAIDS Initiative for Vaccine Research 
(IVR), which was established in 2000 as a 
coordinating body for WHO’s various vaccine 
development activities. In this way, new vaccines 
of all sorts should be able to profit more 
rapidly from the introduction of general 
vaccine-related technologies such as new 
adjuvant formulations or delivery systems. 
TDR and IVR have closely collaborated, for 
example, in organizing the third symposium 
of a series on Novel Adjuvants Currently In or 
Close To Clinical Testing, held at Annecy 
in January 2002. They also collaborated in 


After six decades of research efforts to develop 
a vaccine, recently there has been significant 
progress in developing strategies for attenuated 
and molecular-based vaccines. In December 
2001, a major meeting on Accelerating the 
Development and Introduction of a Dengue 
Vaccine was convened in Ho Chi Minh City by 
the Rockefeller Foundation and the Inter- 
national Vaccine Initiative (IVI), co-sponsored 
by Aventis, GlaxoSmithKline and WHO/TDR. 
The meeting was very successful in bringing 
together vaccine researchers and developers 
with potential stakeholders, and in developing 
a consensus and blueprint for developing a 
paediatric dengue vaccine.* 


Several candidate vaccines (live attenuated 
and second generation infectious clones/chi- 
meric versions) are currently under clinical 
trial in USA and Thailand. TDR, together 
with the new WHO Initiative for Vaccine 


organizing a workshop on the Ethics of Vaccine 
Clinical Trials in Pediatric Populations (Accra, 
November 2002); a guidance document result- 
ing from the workshop will appear in 2003. 


TDR continues to maintain a strong engagement 
in vaccine development for both malaria and 
leishmaniasis. A review of its involvement in 
schistosomiasis vaccine research, coupled with 
lack of funding, led to reduction of TDR’s 
activities in this area in 2001. TDR and IVR 
collaborated to publish Guidelines for the 
Evaluation of Dengue Vaccines in Populations 
Exposed to Natural Infection in 2002. 


Research (IVR), has produced guidelines for 
evaluating dengue vaccines in populations 
exposed to natural infection.’ This document 
is addressed to national health authorities, in 
particular to those of dengue-endemic coun- 
tries interested in the potential use of dengue 
vaccines for controlling dengue, and to rese- 
arch scientists interested in development and 
field evaluation of such vaccines. 
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Engers H et al. 3rd meeting on 
novel adjuvants currently in or 
close to clinical testing, World 
Health Organization, Fondation 
Mérieux, Annecy, France, 

7-9 January 2002. Vaccine 

(in press). 


Almond J et al. (2002) 
Accelerating the development 
and introduction of a dengue 
vaccine for poor children, 

5-8 December 2001, Ho Chi Minh 
City, Viet Nam. Vaccine, 2002, 
20:3043-3046. 


Guidelines for the evaluation of 
dengue vaccines in populations 
exposed to natural infection. 
TDR/IVR/DEN/02.1 
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Leishmanization trial, 
Ardestan: A man who took 
part in a leishmaniasis vaccine 
and subsequent leishmaniza- 
tion trial. The vaccine site 
(right arm) shows a small 
lesion. However, the leish- 
manization site (left arm) 
also shows a lesion indicating 
that the vaccine did not 
take, but indicating that the 
man is now immunized. 

Photo: WHO/TDR/Crump 


LEISHMANIASIS 


Much evidence, including the long-established 
but potentially risky practice of leishmanization 
(immunization by scarification with low doses 
of live parasites), 
supports the hope 
that it should be 
possible to develop 
a safe, cost-effecti- 
ve vaccine against 
leishmaniasis. The 
results of several cli- 
nical trials of ’first- 
generation’ vacci- 
nes against leish- 
maniasis (vaccines 
containing killed 
parasites), carried out with TDR support, have 
now been analysed. The most immunogenic 
alum 


vaccines contained as adjuvant. 


More data on the potential efficacy of the 


The number of malaria antigens that deserve 
study as vaccine candidates continues to increase. 
In 2000, TDR was supporting development of 
seven different malaria vaccine candidates — 
two targeting the parasite’s pre-erythrocytic 
stages, which enter and develop inside liver 
cells, and five targeting its asexual blood stages, 
which invade and multiply in red blood cells. 
During the biennium, these activities progressed 
along different paths. The two pre-erythrocytic 
vaccine candidates (RTS,S/SBAS2 and CS-102) 
have since advanced further in clinical trials, 
and their development is now receiving in- 
dependent financial support with only limited 
TDR input. The efficacy of RTS,S/SBAS2, 
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L. major/alum and L. amazonensis/alum 
vaccines are being collected. 


In 2002, TDR signed a collaborative agreement 
with the Infectious Disease Research Institute 
(IDRI), Seattle, and the commercial enterprise 
Corixa, to develop a ’second-generation’ vaccine 
based on purified, recombinant Leishmania 
proteins, with funding from the Gates 
Foundation. A hybrid construct containing 
portions of three different proteins has been 
expressed in and purified from the bacterium 
E. coli, and formulated with the adjuvant 
mono-phosphoryl lipid A.* Its potential as a 
prophylactic vaccine against visceral leishma- 
niasis, and as a therapeutic vaccine against the 
visceral and cutaneous forms of the disease, 
will be assessed in clinical trials. Phase I studies 
of the safety and tolerability of the construct 
started in late 2002. 


examined in field trials with different popula- 
tions, including children, and the sponsors 
(GSK) are in discussion with IVR and TDR 
about future steps in its development. 


Of the asexual blood-stage candidates, PfCP-2 
was selected for further support by TDR. This 
is a hybrid protein, produced at high yield in 
yeast cells, and consisting of portions of two 
blood-stage proteins (MSP-1 and AMA-1) 
which play important roles in the invasion of 
red blood cells by the parasite. The construct 
was developed by Dr Weicheng Pan, Shanghai. 
Under a memorandum of understanding with 
Wanxing Pharmaceuticals, Shanghai, the 
PfCP-2 vaccine (protein plus an adjuvant) is 


anticipated to enter Phase I clinical studies in 
early 2003. Development of an alternative 
vaccine candidate based on the AMA-1 protein 
alone was stopped due to difficulties encounter- 
ed in scaling up production technology. 


Building on past TDR support and ’leverage, 
groups developing three other asexual blood- 
stage antigens could obtain sufficient funds 
for the further progression of their candidates. 
The development of two of these, both based 
on the carboxy-terminal portion of the MSP-1 
protein, has now gained substantial additional 
support from the US National Institutes of 
Health and the European Union respectively. 
Progression of EBA-175, a candidate based on 


an erythrocyte-binding antigen from the para- 
site and developed at the International Centre 
for Genetic Engineering and Biotechnology 
(ICGEB), India, is funded by the Gates 
Foundation through the Malaria Vaccine 
Initiative (MVI). TDR remains engaged in all 
of these projects. 


New and improved tools af 


Wanxing Pharmaceuticals, 
Shanghai: these phials of 
PfCP-2 malaria vaccine candidate 
were produced under good 
manufacturing practices (GMP). 
Photo: WHO/TDR/Crump 


8 Skeiky YA et al. Protective 
efficacy of a tandemly linked, 
multi-subunit recombinant 
leishmanial vaccine 
(Leish-111f) formulated in MPL 
adjuvant. Vaccine. 2002, 
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Diagnostics development and discovery 


Diagnostics activities, which have historically 
been under-emphasized in TDR, expanded 
greatly during the biennium. Following the 
launch of the TB Diagnostic Initiative (TBDI) 
in 2000, the main emphasis has been on tuber- 
culosis, for which the standard diagnostic 
method (microscopic analysis of sputum) 
dates from the nineteenth century. Rapid, 


LEISHMANIASIS 


Diagnosis of the disease at the district level or 
in refugees or other medically under-served 
patients is difficult, as current best practice 
involves bone marrow biopsy or splenic aspirate. 
Recently, possible alternatives to these pro- 
cedures, based on serum or urine assays, have 


Rising drug costs, the poor accuracy of 


symptom-based diagnosis, and the difficulty 
of providing rapid microscopy-based diagnosis 
in remote areas, have increased interest in the 
use of rapid diagnostic tests for malaria. In 
conjunction with the WHO Regional Office 


simple and inexpensive alternatives to this are 
a pressing need. Other diagnostic activities 
based in TDR include the work of the Sexually 
Transmitted Diseases Initiative (SDI), funded 
mainly by USAID, and the development of 
new diagnostic tools for onchocerciasis (funded 
by APOC and OCP), malaria, leishmaniasis 


and schistosomiasis. 


been developed. A multicentred field trial is 
under way in three African countries (Ethiopia, 
Kenya, Sudan) to assess the cost-effectiveness 
and overall performance of three of the new 
candidate test kits. 


for the Western Pacific in Manila, TDR has 
helped to develop consensus guidelines for 
field studies of these tests. Development of a 
quality assurance mechanism, so that users 
can be assured of the initial and continued 
accuracy of the tests in the field, is under way. 


TUBERCULOSIS 


Funding from the Gates Foundation allowed 
TBDI to start developing the complex 
infrastructure necessary to evaluate new TB 
diagnostic tools in laboratory and field tests.’ 
A Tuberculosis Specimen Bank of reference 
clinical materials has been assembled and now 
includes more than 14 000 aliquots of sputum, 
saliva, urine, and serum. TBD is also developing 
a bank of pedigreed M. tuberculosis isolates, 
including strains with different combinations 
of resistance to isoniazid, rifampin, ethambutol, 
and streptomycin. In addition, TBDI maintains 
a list of trial sites where high-quality, supervised 
field trials of new diagnostic procedures have 
been carried out, and performs a liaison 
function, putting test developers in direct 
contact with clinical investigators. A large com- 
parative trial of four new drug resistance testing 
methods was initiated in several trial sites in 
late 2002. Since there is very limited laboratory 
capacity in most TB-endemic countries to 
evaluate new diagnostic tools, TBDI has 
established a programme, with additional 
funding from USAID, to increase operational 
research capacity in laboratories of selected 
high-burden countries. 


In parallel, an active programme was undertaken 
to clarify the medical need for specific types of 
TB diagnostic tools, and facilitate their discovery, 
development and evaluation. It became clear 
from a TBDI-conducted survey that, although 
many small and medium-sized biotechnology 
companies had active programmes in TB dia- 
gnostics, there was little interest among the 
major diagnostic companies in meeting IB 
diagnostics needs of endemic countries. TBD] 
hosted a series of meetings involving researchers, 
diagnostics companies, regulatory agencies, 
and health officials, through which the medical 


need for TB diagnostics of specific type was 


clarified and communicated to industry. To 
prime the development pipeline, and attract 
new tool developers to the field, TBDI funded 


selected TB R&D activities 


through competitive grants for the exploration 


diagnostics 


of novel concepts or mechanisms with dia- 


gnostic potential. 
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In Ghana a male doctor examines 
stained sputum sample slides 
under a light microscope, a 
diagnostic technique that has 
changed little for almost a 
century. Photo 
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9 Perkins MD, Kritski AL. 
Diagnostic testing in the con- 
trol of tuberculosis. Bulletin of 
the World Health Organization, 


2002, 80:512-513. 
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decay in the leprosy bacillus. 
Nature, 2001, 409:1007-1011. 


11 Cole ST. Comparative myco- 
bacterial genomics as a tool for 
drug target and antigen 
discovery. The European 
Respiratory Journal. Supplement, 
2002, 36:78s-86s. 


12 Cockle PJ et al. Identification 
of novel Mycobacterium tuber- 
culosis antigens with potential 
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unit vaccine candidates by 
comparative genomics. 
Infection and immunity, 2002, 
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A TDR Scientific Working Group (SWG) mee- 
ting on Leprosy was held in December 2002 

where the problems presented by the lack of 
fundamental knowledge about the epidemio- 
logy of leprosy, sources of infection, and precise 
mode of transmission, and the importance of 
contact patterns, were highlighted. The SWG 
emphasized that the need for specific diagnostic 
tools for use in the field was urgent, as did the 
subsequent Fifth WHO Technical Advisory 
Group (TAG) on Elimination of Leprosy in 
February 2003. TAG in fact recommended that 
all efforts should be made to ensure that such 
tests are available for use in the field program- 
mes within the next five years. 


Sequence data made available by the M. leprae 
genome project'® and several other myco- 
bacterial sequence databases''” should allow 
scientists to identify antigens specific for 
leprosy and so lead to the development of 


DEC patch test: an aerated plaster is 
solution placed on the skin of the 
one could speed up diagnosis. photo 


put over gauze soaked with 20% DEC 
hip. DEC- sti te skin patches like this 


WHO/TOR/Crump 


simple, rapid and specific diagnostic field tests 
for exposure and infection. A peptide-based 
test for exposure/infection with M. leprae 
would go a long way to bettering our under- 
standing about the transmission of leprosy 
and the impact of current treatment practices 
based on multidrug therapy on the global 
reservoir of M. leprae. Once M. leprae-specific 
peptides are identified and validated in pre- 
clinical studies, clinical trials conducted 
under GCP and using GMP grade antigens 
will be required to develop the test for initial 
regulatory approval and eventual use in 
leprosy research and control. 


___ ONCHOCERCIASIS | 

Currently, assessment of the success of control 
programmes includes measurement of the 
numbers of immature worms (microfilariae) 
in skin biopsies. A simpler procedure, involv- 
ing the assessment of a patient’s reaction to a 
diethylcarbamate-impregnated skin patch, has 
advanced through preclinical development 
with a pharmaceutical partner and is now 
available for clinical evaluation. Dependence 
on a single drug — ivermectin — for control of 
the disease is undesirable, and the fear remains 
that resistance to ivermectin will appear in 
onchocercal helminths that infect humans, as 
it already has in veterinary parasites. A dia- 
gnostic nucleic acid amplification assay is 


being developed to detect resistant parasites. 


Diagnostics Evaluation Series 
No.1 
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Sexually transmitted infections 


Most of the global burden of sexually-trans- 
mitted infections (STIs) occurs in the develop- 
ing world where there is poor or no access to 
diagnostics. There is a particularly urgent need 
for improved diagnostics for STIs in HIV- 
endemic areas, as studies in sub-Saharan 
Africa have shown that STIs are important 
cofactors in the transmission of HIV infec- 
tion. A meeting to establish a clear definition 
of priorities for rapid STI diagnostics was co- 
hosted with the Wellcome Trust. An inventory 
of relevant existing diagnostics technologies 
was drawn up, and a network of laboratory 


and field sites to perform evaluations of rapid 
STI diagnostics was identified. A laboratory- 
based evaluation of performance and ease of 
use of six rapid tests for syphilis was completed 
at eight sites worldwide. Limited co-funding 
of a nucleic acid amplification assay for 
gonorrhoea and chlamydia continued, pending 
identification of an industry partner. More 
strategic work included the development of a 
deterministic model to determine the perfor- 
mance characteristics required for a rapid test 
to be cost-effective at various settings and for 
different populations. 
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The methods described below include delivery 
of intermittent preventive treatment for malaria 
in infants through the Expanded Programme of 
Immunization at the time of routine vaccina- 
tion. Trials completed during the biennium 
indicate this significantly reduces episodes of 
malaria and episodes of anaemia in infants. 
Methods to counteract malaria parasite 
resistance are emerging from clinical trials that 
have provided evidence for recommending 
drug policy built on artemisinin-based combi- 
nations of drugs. Combinations of drugs are 
also being assessed for treatment of schisto- 
somiasis and lymphatic filariasis, while for 
leprosy, a uniform multidrug therapy regimen 


AFRICAN TRYPANOSOMIASIS 


A meeting was held in Lisbon in September 
2002 to review the treatment options for 
human African trypanosomiasis and identify 
priority areas for future research. Currently 
there are two strategic emphases. The first is to 
evaluate and establish the efficacy and safety 
of shorter treatment regimens with current 
drugs, these being pentamidine, suramin, and 
melarsoprol. The second is to investigate whether 
melarsoprol resistance exists. Melarsoprol is 
the principal drug used against late-stage 
disease but there are mounting reports of cases 
not responding to this drug in the current 
epidemics of sleeping sickness (e.g. 30% failure 


for all types of patients is being evaluated in an 
effort to facilitate sustainability and integra- 
tion of leprosy control. Compliance-enhancing 
approaches are being evaluated for pulmonary 
TB and these include 4-fixed dose combina- 
tion anti-TB chemotherapy and the use of 
fluoroquinolones to shorten the duration of 
TB treatment. Other methods include one for 
onchocerciasis whereby schoolchildren are 
monitored for ivermectin treatment; this has 
been found to give a good indication of the 
whole community’s coverage by treatment. 
These new and improved methods are the 
focus of area C in the TDR strategy. 


in Northern Uganda compared to 5-10% 
normally). For melarsoprol refractory patients 
with late-stage sleeping sickness, the only 
other licensed drug is eflornithine. Participants 
at the meeting unanimously considered that 
combination chemotherapy for melarsoprol 
refractory patients should be properly evaluated, 
the options being melarsoprol/eflornithine 
and melarsoprol/low-dose nifurtimox (which 
is not yet registered for sleeping sickness but 
has been used on a compassionate basis) versus 
melarsoprol (1.2mg/kg for 10 days), which 
have all been used to treat drug-resistant 
Trypanosoma brucei gambiense. 


The global burden of dengue has grown 
dramatically in recent decades. Dengue fever 
(DF) and dengue haemorrhagic fever/dengue 
shock syndrome (DHEF/DSS) occur in over 
100 countries, with more than 2.5 billion 
people at risk and an estimated 50 million 
infections per year. The major disease burden 
is found in South-East Asia and the Western 
Pacific, with increased reporting of DF/DHF 
in the Americas. Globally the number of cases 
increased more than four-fold between 1970 
and 1995, and an unprecedented 1.3 million 
cases of DF and DHF were reported to WHO 
3600 deaths. 
Decentralized and often weak public health 


in 1998, including over 


infrastructures now place emphasis on imple- 
menting emergency control methods in 
response to epidemics as opposed to developing 
programmes to prevent epidemic transmission. 
In the face of poor surveillance, epidemics 
often reach or pass peak transmission before 


LEISHMANIASIS 


An ongoing project is the field evaluation of 
novel diagnostic tests for visceral leishmaniasis. 
The tests include a freeze-dried direct 
agglutination test, a recombinant k39 dipstick 
test, and a latex agglutination urine test. Three 
countries are involved: Ethiopia, Kenya and 
Sudan. The aim of the study is to improve the 
quality of care for visceral leishmaniasis at 
district health services level in endemic areas. 
The expected outcomes are reliable estimates 
of the validity and reproducibility of the 
diagnostic tests under trial, a comparative 
assessment of their cost-effectiveness, and 
evidence-based guidelines for better kala azar 
case management. The project is already lead- 
ing to capacity building in the participating 
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they are detected. Epidemics can be averted by 
timely and intensive vector control but the 
cost-effectiveness of such measures is not well 


defined. 


Source reduction, larviciding and personal 
protection measures (when used in a timely 
manner) are considered to be important 
elements of an emergency response. However, 
the impact of these interventions on transmis- 
sion remains unclear, and indicators need to 
be developed which allow householders 
themselves to monitor the status of dengue 
and its control in the community. In 2002, 
TDR commissioned a review on new and 
improved sampling methods and indicators 
for entomological surveillance, monitoring 
and evaluation.' This review will serve as the 
basis of a call for relevant research projects on 
the topic in early 2003. 


research institutions and establishment of a 
research network for leishmaniasis in the 
Horn of Africa. 


1 WHO/TDR. Draft document: 
Entomological sampling methods 
and indicators for dengue vectors. 
Ed: Dana Focks, 2002 
(when available, will be found at: 
http://www.who.int/tdr/- 
publications/publications/- 
dengue_vectors.htm). 


Direct agglutination test (DAT): 
Plate with test of whole blood on 
filter paper (solid dot = negative) 
Photo: WHO/TDR/Crump 
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Intermittent preventive 

treatment in infants 

Severe anaemia exerts a heavy toll on African 
children in malaria endemic countries. A recent 
estimate suggests that approximately 1.4-5.7 
million cases occur each year, killing 190 000- 
974 000 children < 5 years, with the highest 
mortality occurring in infants < 12 months.’ 
Although iron deficiency, intestinal helminth 
infections and HIV make significant contribu- 
tions to the pathogenesis of anaemia in many 
African countries, there is now a substantial 
body of evidence to suggest that, in areas 
endemic for malaria (particularly those with 
high transmission intensity), this disease is a 
major underlying factor. Since 1994, TDR has 
been funding studies to investigate the impact 
of antimalarial drug interventions on episodes 
of malaria and anaemia in infants during the 
first year of life. 


Initial studies focused on chemoprophylaxis, 
and a study from Tanzania demonstrated that 
weekly pyrimethamine-dapsone between the 
ages of 2 and 11 months reduced episodes of 
malaria by 60%, and episodes of anaemia 
(defined as a packed cell volume of < 25%) by 
57%, during the first year of life. There was, 
however, a rebound in the number of episodes 
of malaria and anaemia in the year following 
cessation of chemoprophylaxis, suggesting 
that the development of natural immunity to 
malaria had been impaired. 


Subsequent studies therefore assessed the impact 
of intermittent preventive treatment in infants 
(IPTi) by administering a full treatment dose 
of an antimalarial drug at specific times during 
the first year of life, regardless of the presence 
or absence of malaria parasites. Since treatment 
is only given on an intermittent basis, this 


intervention was undertaken so as to interfere 


less with the development of immune responses 
to malaria. Results of two of these studies 
completed in Tanzania are available. One’ has 
shown that a single dose of sulphadoxine- 
pyrimethamine, administered to infants at 2, 3 
and 9 months of age at the time of routine EPI 
vaccination in areas of moderate malaria 
transmission, reduced episodes of malaria by 
59%, and episodes of anaemia by 50%. The 
other study using amodiaquine’ administered 
every two months at child health visits achieved 
comparable results. 


These findings are consistent with data from an 
old study in The Gambia, where chemoprophyl- 
axis reduced anaemia when administered shortly 
after birth until the age of two years,° and with 
data from another previous study where all 
cause mortality was reduced by 40%, an effect 
sustained for 3-4 years, when the antimalarial 
was administered to children under 5 years of 
age during the malaria season.’ 


A “rebound” effect on clinical malaria was 
observed when chemoprophylaxis was stopped 
in the Gambian’ and Tanzanian’ studies, but 
the significance of this clinical rebound is not 
clear. In the Gambian study, where both clinical 
episodes and mortality were monitored 
following cessation of the intervention, the 
clinical rebound did not convert into higher 
mortality,’ while in the Tanzanian study the 
protected children had fewer episodes of 
anaemia than the unprotected children in 
prolonged follow-up.* 


Three additional double-blind studies (two in 
Ghana, one in Kenya) to assess the impact of 
IPTi in different epidemiological situations are 
concluding; two of the trials have been carried 
out in areas where transmission is more intense 
throughout the year than the studies for which 


results are available. On the assumption that 
there will be no significant rebound and that 
the ongoing studies will, when completed, 
substantiate the Tanzanian results, it is clear 
that the intervention delivered through EPI 
shows considerable promise as a tool to prevent 
clinical malaria and anaemia in infants (and 
potentially malaria-related deaths in early 
childhood) as well as increase adherence to 
EPI. The huge potential of this intervention as 
a malaria control method has led to the develop- 
ment of an IPTi Consortium of scientists and 
policy-makers interested in completing a col- 
laborative research agenda as rapidly as possible 
so as to bring this tool to public policy and 
routine use. The research agenda is intended 
to provide scientific evidence for the efficacy 
and safety of IPTi in different epidemiological 
settings in Africa, identify any interactions 
with EPI vaccines, establish the potential of 
antimalarial alternatives to sulphadoxine- 
pyrimethamine in achieving similar or better 
benefit and safety, ascertain whether clinical 
benefit converts to survival benefit, under- 
stand the protective immune responses to 
P. falciparum infection, and determine the 
acceptability and cost-effectiveness of this 
method for malaria control. 


One of UNICEP’s priorities is “Immunization 
Plus”, in which other interventions (such as 
vitamin A supplementation) are linked to EPI 
points of contact. IPTi is a logical addition to 
this package, and UNICEF stands ready to 
proceed to programme implementation as 
soon as this is possible. 


The highest priority in moving forward is to 
establish that the intervention does not interfere 
with EPI antigen efficacy. It would be extremely 
damaging for EPI programmes if the intro- 
duction of IPTi compromised vaccine efficacy, 
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and caused an increase in vaccine-preventable 
deaths. Quadravalent and pentavalent vaccines, 
incorporating hepatitis B and hepatitis B/- 
Haemophilus influenzae b respectively, are now 
being introduced in a number of African 
countries through the Global Alliance for 
Vaccines and Immunization (GAVI), and it is 
important to ensure that the efficacy of all 
vaccines is not compromised by IPTi. 


There is limited evidence to suggest that anti- 
malarial drugs interact with serological 
responses to vaccines. Reduced antibody 
responses to rabies vaccine have been demon- 
strated in subjects receiving chloroquine,’ and 
a fatal case of rabies was reported in an indivi- 
dual who had been fully vaccinated against 
rabies and was on chloroquine prophylaxis. 
Reduced humoral responses to cholera vaccine 
have been observed in subjects receiving 
chloroquine and mefloquine, while reduced 
humoral responses to typhoid vaccines have 
been observed in subjects given chloroquine 
and proguanil."” In the Schellenberg study,’ 
82% (59/72) of infants given sulphadoxine- 
pyrimethamine achieved protective antibody 
levels following measles immunization, com- 
pared to 91% (60/66) of those given placebo. 
Although the study was not powered or designed 
to determine seroconversion, these results are 
of potential clinical importance. WHO has 
therefore embarked on a programme to look 
at the differential seroconversion rates and 
geometric mean titres (GMTs) assessed on the 
full range of EPI antigens, namely diphtheria, 
tetanus, pertussis, polio, measles, Haemophilus 
influenzae b, hepatitis B, and yellow fever, in 
groups receiving IPTi or placebo in ongoing 
trials, and in evaluations of the efficacy and 
safety of alternative antimalarial drugs. 


The huge potential 
of this interven- 
tion as a malaria 
control method has 
led to the develop- 
ment of an IPTi 
Consortium of 
scientists and 
policy-makers 
interested in 
completing a colla- 
borative research 
agenda as rapidly 
as possible so as 
to bring this tool 
to public policy 
and routine use. 
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This project had 
an immediate 
impact on drug 
policy and control 
programmes. 


Parasite resistance and drug combinations 
Parasite resistance to the drugs used to treat 
malaria is the prime determinant of a drug's 
life span; increased parasite resistance translates 
into reduced drug efficacy and greater malaria 
related morbidity and mortality. Preserving 
the life spans of effective antimalarial drugs is 
a key part of the strategy for controlling malaria, 
for which artemisinin-based combinations 
offer a refreshing and, potentially, highly effective 
way to counter drug resistance. Cognisant of 
this, TDR adopted a three-pronged approach 
to (i) identify effective combinations of anti- 
malarial drugs with artesunate, (ii) determine 
the impact of deployment of these combina- 
tions, and (iii) develop high quality, affordable, 
co-packaged or fixed formulations that will 
improve compliance. 


This project had an immediate impact on 
drug policy and control programmes, the 
results of clinical trials outlined below providing 
a substantial evidence base that allowed the 
WHO Roll Back Malaria (RBM) partnership 
to recommend drug policy built on artemisinin- 
based combinations. This policy has already 
been adopted by several member states in 
Africa and elsewhere. TDR is working closely 
with malaria researchers and control pro- 
grammes to scale up use of the combinations 
and ensure useful data are collected. TDR is 
also coordinating the development of fixed- 
dose co-formulations of artesunate-based 
combinations that, for the most part, is taking 
place in developing countries. 


The clinical trials mentioned above showed 
that the addition of three days of artesunate to 
a standard antimalarial drug substantially 
reduces treatment failure, recrudescence and 
gametocyte carriage (hence has potential for 


reducing transmission). The series of trials of 
artesunate-based combinations were conducted 
in paediatric, uncomplicated falciparum 
malaria between 1998 and 2001. All trials were 
double-blind, placebo controlled, and had a 
common protocol; they were monitored, 
followed up for 28 days, and conformed to 
international standards of good clinical practices 
(GCP). To distinguish between recrudescence 
and reinfection, cases of recurrent parasitaemia 
were genotyped using the polymerase chain 
reaction (PCR). Data were analysed on an 
intent-to-treat basis. The studies, which 
collectively constitute the largest antimalarial 
drug study ever conducted in Africa, involved 
a total of 3991 patients and were conducted at 
ten sites. Two other studies, conducted inde- 
pendently in Peru (adults and children) and 
Kenya (children), followed the TDR protocol. 
Despite gross differences in infrastuctures and 
inherent capabilities, all sites were very 
successful in adopting the high standards 
demanded by GCP. As well as on-the-job 
training, a statistician from Ghana was trained 
in advanced statistics and meta analysis by 
Liverpool School of Tropical Medicine and the 
UK Medical Research Council. 


Data from these studies and from other arte- 
sunate combination trials — in all a total of 14 
trials with 5194 participants — were pooled for 
an individual patient data (IPD) meta-analysis. 
Drugs used in combination with artesunate 
were: chloroquine (three trials), amodiaquine 
(three trials), sulfadoxine-pyrimethamine 
(S/P, five trials), and mefloquine (three trials). 
These combinations consistently produced 
superior cure rates, greater and more rapid 
parasite killing, and lesser gametocyte carriage 
than the single agents, though the toxicity of 
the combinations was similar to the single 


agents. The odds of parasitological failure 
were considerably lower with artesunate at day 
28 (adjusted to exclude new infections) and 
were 0.22 (95% CI 0.18-0.27), while parasite 
clearance rates were significantly faster (rate 
ratio 2.15, 95% CI 2.00-2.3) with the combi- 
nations. Despite the benefits of the combina- 
tions, there was variation in the absolute day 
28 cure rates because of the varying levels of 
background resistance to the companion drug. 
Chloroquine alone was highly ineffective, and 
although this was improved by combination 
with artesunate, cure rates were still inadequate 
to warrant consideration. Results with S/P 
varied with geographical location. Certainly 
the combination is unsuitable in East Africa 
were S/P resistance is already established, 
but will be an option where S/P is still effective." 
Amodiaquine had a more consistent pattern 
but there was significant resistance in Kenya. 
The combination of amodiaquine with arte- 
sunate resulted in high cure rates.” 


These clinical trials were a multi-partner 
endeavour. Partners involved in the trials in 
Burkina-Faso, Cote d'Ivoire, Sao Tome, 
Gabon, Kenya, Senegal, The Gambia, Kenya, 
and Malawi included USAID, the Italian 
Ministry of Foreign Affairs, the Portuguese 
Ministry of Foreign Affairs, AMREF and 
KEMRI (Kenya). Partners in the trials in 
Uganda, Peru and Thailand included 
MSF/Epicentre, the Peruvian Ministry of 
Health, the US Centers for Disease Control, 
and the Wellcome Trust. Additional funding 
for the analyses, reporting and training fel- 
lowship, was provided by the UK Department 
for International Development. All participa- 
ting institutions contributed to the conduct of 
the trials and their analysis. 
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So how can artemisinin-based combinations 
best be deployed? Even the most effective and 
safe medication will have little impact if not 
properly applied, and the advantages (incre- 
ased efficacy and mutual protection against 
resistance) of artemisinin-containing combi- 
nations will be lost if the drugs are not 
correctly deployed, prescribed and complied 
with. For this reason, studies were undertaken 
with control programmes and research units 
in order to optimize deployment of the drugs, 
maximize coverage, and measure and monitor 
the effects on malaria resistance and burden. 


The South East African Combination 
Antimalarial Therapy (SEACAT) evaluation 
project study is well under way in South 
Africa, starting in Mozambique, and planned 
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A selection of artemisinin deriva- 
tive-containing prescription anti- 
malarials from the shelves of a 
local pharmacy. Some 20 or more 
antimalarial prescription products 
are on sale along with 12 or more 
over-the-counter antimalarial 
medications. 

Photo: WHO/TDR/Crump 


11 von Seidlein L et al. Efficacy of 
artesunate plus pyrimethamine- 
sulphadoxine for uncomplicated 
malaria in Gambian children: 

a double-blind, randomised, 
controlled trial. Lancet, 2000, 
355(9201):352-357. 


12 Adjuik M et al. Amodiaquine- 
artesunate versus amodiaquine 
for uncomplicated Plasmodium 
falciparum malaria in African 
children: a randomised, 
multicentre trial. Lancet, 2002, 
359(9315):1365-1372. 
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Kilifi — ‘“Shopkeepers Project’: Antimalarial tablets (sulpha- 
doxine-pyrimethamine and amodiaquine) for sale in a local 
village shop, the first stop for many when their children 
develop fever. Educating and training local shopkeepers 
about antimalarials leads to better and more appropriate 
treatment of village children with malaria. 

Photo: WHO/TDR/Crump 


in Swaziland. Because of background resistance 
patterns, Coartem® (a fixed combination of 
artemether and lumefantrine) is used in one 
province (Kwazulu Natal) of South Africa, 
while all other areas are using artesunate + S/P. 
After two year’s implementation in Kwazulu 
Natal along with vector control measures, 
morbidity, mortality and transmission have 
dropped significantly, with more than 90% 
reduction in the incidence and severity of 
malaria, and in gametocyte carrier rate. 


The artesunate-amodiaquine combination is 
being implemented at district level in Senegal 
with good efficacy and safety, and is well 
accepted by the populace. Other studies are 
under way or planned in other countries with 
RBM. In all cases, a pharmacovigilance system 
is being set up to detect rare drug related tox- 
icity. The clinical studies are accompanied by 
social, economic and behavioural research 
elucidating access to care and patient beha- 
viour in general, as well as the economic 
effects (including ’willingness to pay’) on the 
individual patient, the community, and the 
health sector. Moving from single-agent to 
combination therapy is a significant shift in 
practice (as well as policy), and such changes 
have proved difficult in the past; combination 
therapy is bound to be more expensive than 
single-agent therapy, but coverage must be 
high enough to prevent generation of resistance. 


Modelling studies are under way to predict the 
emergence and spread of resistance and the 
impact of combinations on this. Work in this 
area by a Thai trainee is jointly funded with 
TDR Research Capacity Strengthening (RCS) 
and a paper has been published." Data from 
the different trials are being used to feed the 
model. 


When new interventions are deployed, it is 
vital that their impacts are well documented as 
the experience will be helpful for ministries of 
health. Data collected in both the controlled 
and the field studies are now being used to 
assess: the effectiveness of genotyping in 
differentiating recurrent parasitaemia during 
follow-up, specific markers of resistance, and 
in vitro testing as potential control tools. 


Based on the results of the controlled trials 
above, a consortium of various institutions 
has been formed to develop fixed-dose co- 
formulations of artesunate with amodiaquine 
and artesunate with mefloquine. This project 
(called FACT, fixed-dose artesunate-containing 
combination therapies) is jointly managed by 
Médecins Sans Frontiéres (MSF) and TDR. It 
includes partners in developing countries: 
FarManguinhos in Brazil, University Saints 


SCHISTOSOMIASIS 


The strategy for schistosomiasis control is to 
reduce morbidity through targeted and often 
repeated treatment of high risk groups. 
Praziquantel has been the drug of choice for 
the treatment of schistosomiasis over the past 
twenty years, as it can be given safely in a single 
dose within a health facility or in the field. The 
drug also remains the most readily available 
and cheap treatment for schistosomiasis. 


Following widespread use of praziquantel in 
control programmes, it was noted that some 
individuals were not fully cured, and parasite 
resistance to the drug was suspected. In areas of 
high transmission, the cure and egg reduction 
rates among praziquantel treated populations 
were significantly lower than expected. While 
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Malaysia in Penang, Malaysia, Mahidol 
University in Thailand, Centre National de 
Recherche et de Formation sur le Paludisme in 
Burkina Faso, as well as in developed countries: 
universities of Bordeaux 2 and Oxford. It is a 
public venture to cover the costs of develop- 
ment and thus keep the price of drugs low. 
Costs are covered by a grant from the 
European Community INCO DEV programme 
and contributions of MSF, TDR, and 
Far-Manguinhos at FIOCRUZ, Brazil. 


Both treatments are well researched as non- 
fixed combinations, but bridging data of stan- 
dard quality will be provided. The project 
intends to ensure good manufacturing practice 
(GMP) sourcing of active ingredients, GMP 
quality formulations, a complete set of good 
laboratory practice (GLP) toxicology profiles, 
and GCP conducted clinical trials. 


parasite resistance to praziquantel has still not 
been confirmed in the field, isolates passaged 
under drug pressure in laboratory mice could 
be induced to be less susceptible to the drug. It 
was however shown that in areas of high 
transmission, because praziquantel does not 
kill all immature schistosomes, the evaluation 
of cure and egg reduction rates could be 
confounded by eggs laid by worms maturing 
after treatment. 


Research is being initiated to investigate how 
praziquantel treatment could be improved. 
This is being done in the context of an RCS+ 
initiative so that the capacity of scientists and 
public health workers in schistosomiasis 
endemic countries to conduct “proof of prin- 


13 White NJ, Pongtavornpinyo W. 
The de novo selection of drug- 
resistant malaria parasites. 
Proceedings of the Royal Society 
of London, Series B, Biological 
sciences, 2003, 270:545-554. 
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Doma village school, 
Morogoro: the school 
children are taking part 
in a project to evaluate 
the effectiveness of 
questionnaires as a means 
of determining the pre- 
valence of schistosomia- 
sis. Health workers give 
praziquantel tablets to 
those children found to 
be infected. 

Photo: WHO/TDR/Crump 


ciple” research is strengthened. A call for pro- 
posals was advertised soliciting applications. 
Two possible means for improving prazi- 
quantel treatment were increased praziquantel 
dosage and treatment of schistosomiasis with 
praziquantel in combination with another 
schistosomicidal drug. 


The recommended and widely used dosage of 
praziquantel is 40 mg/kg body weight, even 
though the label dosage is 60 mg/kg body 
weight. There has 
been reluctance to 
change to the hig- 
her dose because 
of safety issues, 
and only in the 
Brazilian control 
programme is 
praziquantel rou- 
tinely used at the 
higher dose. Under 
the initiative, the 
efficacy and safety 
of higher dose 
praziquantel would 
be examined. Five 
proposals on this 
topic are being 
finalized for review. 


In areas of high 
transmission, the 
impact of prazi- 
quantel therapy 
may be limited as 
it does not affect 
juvenile worms. Treatment with artemether 
kills juvenile worms and praziquantel kills 
mature worms, thus combination treatments 


significantly reduce intensity of infection and 


increase cure rates. However, use of artemisin- 
in drugs for the treatment of schistosomiasis is 
not recommended in areas where malaria is 
endemic. Unfortunately, such areas are also 
where schistosomiasis is most endemic in sub- 
Saharan Africa. Another potential combina- 
tion is that of oxamniquine and praziquantel, 
previously found to be synergistic in the treat- 
ment of schistosomiasis. The earlier studies 
were done with small sample sizes and are dif- 
ficult to interpret. Under the initiative, the 
oxamniquine/praziquantel combination would 
be re-examined. In the first instance the 
pharmacokinetics would be studied with safety 
and drug interactions noted. Then dose- 
ranging studies would examine the optimum 
dose, and finally safety and efficacy in the field 
would be examined. 


In the capacity building component of this 
initiative, investigators from least developed 
endemic countries were invited to a proposal 
development workshop, where they were 
assisted in designing proposals for clinical trials 
following good clinical practice principles. 
Nine groups participated in the first workshop. 
It is expected that they will continue to inter- 
act with their facilitators and clinical monitors 
throughout the conduct of the trials. 


Thus at the end of the process, there will be 
new ways of using praziquantel in the 
treatment of schistosomiasis and there will be 
a group of scientists and public health workers 
in schistosomiasis endemic countries capable 
of conducting “proof of principle” research to 
validate new and improved interventions for 
schistosomiasis control, and who may contri- 
bute to the incorporation of new and improved 
interventions for schistosomiasis control into 
national programmes. 


TUBERCULOSIS 


In 1999 it was estimated that 8.5 million TB 
cases occur each year with approximately 2 
million deaths.'* The number of new TB cases 
increased by 6% between 1997 and 1999 — 
from 8 million to 8.5 million worldwide.” This 
increase was directly attributed to a 20% rise in 
incidence among people living in sub-Saharan 
Africa, the region most affected by HIV/AIDS. 
Projections of the future toll of the global 
pandemic are frightening, especially as it is 
estimated that less than half of all TB cases 
worldwide are diagnosed and fewer than 60% 
of diagnosed cases are cured. TB will remain 
one of the world’s top ten causes of adult 
mortality in the year 2020; HIV is the only 
other infectious pathogen that is expected to 
remain in this list. 


Up until now, short course chemotherapy 
(SCC), the cornerstone of TB drug manage- 
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ment, has been dispensed as single (loose) 
drug formulation. But in spite of being highly 
efficacious in treating tuberculosis, SCC is 
challenged by some practical problems that 
impede compliance, namely the long treatment 
duration (of 6-8 months) and the complexity 
of the treatment regimens (4 drugs, up to 16 
tablets a day). As a result of poor compliance 
we are now faced not only with sub-optimal 
cure rates but also with a host of patients who 
are chronically contagious and often transmit 
drug-resistant TB. The Directly Observed 
Treatment Short-course (DOTS) strategy 
currently recommended by WHO aims to 
provide a comprehensive organizational and 
infrastructural framework for the rational use 
of diagnosis, drug supply and programme 
management services to effect the control of 
TB. The cornerstone of this strategy however 
depends on ensuring adherence to prescribed 


A nurse prepares to dispense 
loose DOTS drugs to patients 
in a pulmonary TB hospital 
in Samarkand. Short-course 
chemotherapy, although 
highly effective, needs to 
be improved. 

Photo: WHO/TDR/Crump 


14 Stop TB Partnership. The global 
plan to Stop TB. Geneva, World 
Health Organization, 2001, 
WHO/CDS/STB/2001.16 


15 World Health Organization. 
Global tuberculosis control. 
WHO report 2001. Geneva, 
Switzerland, 
WHO/CDS/TB/2001.287 
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St Peter's TB Clinic, Addis Ababa: 
Dr Abraham Aseffa and Dr Solomon 
Goshu (white coat) discussing the 
protocol for a four-drug fixed dose 
combination (4FDC) trial which 
will be carried out at the clinic. 
Photo: WHO/TDR/Crump 


TB treatment and, in this regard, WHO and 
the International Union Against Tuberculosis 
and Lung Disease have recommended fixed- 
dose combination anti-TB chemotherapy 
aimed at improving compliance and optimizing 
drug treatment for TB. 


Because there is a need to develop evidence for 
the use of compliance-enhancer mechanisms, 
TDR is promoting studies aimed at establishing 
the role of fixed-dose combination (FDC) 
anti-TB chemotherapy and the evidence base 
for public health use in TB control. These 
activities are being conducted in close collabora- 
tion with programme management and research 
institutions in several high burden countries. 
The advantages of FDC drugs include pre- 
venting the emergence of drug resistance due 
to monotherapy, reducing the risk of incorrect 
dosage, simplifying procurement and prescribing 
practices, aiding compliance, and facilitating 
directly observed treatment (DOT). Studies 
to evaluate the impact on adherence to, and 
hence cure rates of, four-drug fixed-dose 
combinations (4-FDC) have been initiated in 
Ethiopia, Haiti and Nigeria. Adherence is a 


particular problem in the maintenance phase 


of TB treatment; should FDCs be found to be 
more effective, this success is more likely to be 


attributable to improvements in adherence to 
treatment during this phase. 


An important goal in the treatment of tuber- 
culosis is to prevent the emergence of bacterial 
resistance to isoniazid and rifampicin, and as 
this is a major concern, FDCs which include 
rifampicin and isoniazid could play an impor- 
tant role in this aspect of tuberculosis manage- 
ment. Furthermore, there are concerns about 
the performance of FDCs among HIV-infected 
TB patients. These concerns range from issues 
associated with sub-optimal drug absorption 
to an increase in reported adverse drug events 
especially among TB patients with advanced 
HIV disease. 


The series of studies being initiated by TDR 
will generate data from both HIV infected and 
non-infected TB cases through routine service 
conditions to determine the utility of this 
treatment approach and hence contribute to 
the evidence base to support wider policy 
development and implementation. 


Another activity aimed at enhancing com- 
pliance and optimizing cure is the use of fluoro- 
quinolones to shorten the duration of treat- 
ment of TB from six months to four months. 
In an attempt to improve chemotherapy of 
both drug susceptible and multidrug-resistant 
tuberculosis cases, TDR is collaborating with: 
Lupin Limited (an Indian based R&D pharma- 
ceutical company), the European Commission 
for International Cooperation with Developing 
Countries OFLOTUB initiative, the South 
African Medical Research Council, and the 
Indian Council for Medical Research Centre 
Tuberculosis Research Centre (TRC) in Chennai, 
India, to develop and register a gatifloxacin- 
containing fixed-ratio anti-TB combination 
(gatifloxacin, isoniazid, rifampicin, pyrazina- 
mide) for four-month treatment of pulmonary 
tuberculosis. 


Previously published data from TRC" have 
indicated that current chemotherapy could be 
shortened to four months by replacing etham- 
butol with ofloxacin. Published data have 
demonstrated that in both in vivo and in vitro 


CHAGAS DISEASE 


Operational research on Chagas disease was 
transferred from Geneva to the Pan American 
Health Organization (WHO/PAHO) during 
the biennium, and is described in the next 


chapter (strategies). 
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experiments, gatifloxacin is more active 
against susceptible and resistant TB isolates 
than ofloxacin and, when compared to moxi- 
floxacin, has equivalent anti-TB activity. 
Additionally, gatifloxacin has been shown to 
be safe and to have an adverse effect profile 
that will not limit its use in humans when used 
daily for four months as part of a multidrug 
anti-TB regimen. 


It is expected that, with the emerging evidence 
from the use of FDCs and gatifloxacin as com- 
pliance enhancers, the treatment of TB will 
improve as TB control programmes adopt 
these interventions. However, impediments to 
the optimization of TB treatment are numerous. 
In addition, the challenge related to improved 
compliance-enhancing mechanisms is that of 
safe, concomitant and early use of highly active 
antiretroviral therapy. New interventions for the 
control of TB in high HIV prevalence settings 
may need to utilize the same compliance- 
enhancing approaches to ensure maximal 
impact on morbidity and mortality associated 
with TB in such settings. 


16 Shortening short course 
chemotherapy: a randomised 
clinical trial for treatment of 
smear positive pulmonary 
tuberculosis with regimens 
using ofloxacin in the intensive 
phase. Indian Journal of 
Tuberculosis, 2002, 49:27-38. 
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During a daily house 
visit to clean, treat and 
dress wounds on the 
feet and ankles of a 
leprosy patient, a nurse 
informs the patient 
about the need to 
finish her course of 
MDT tablets - which 
are provided in the 
blister pack the patient 
is holding. 

Photo: WHO/TDR/Crump 


The WHO strategy for elimination of leprosy 
as a public health problem is based on early 
case detection and cure with multidrug therapy 
(MDT). Today, MDT together with early case 
finding is the best approach for controlling 
leprosy and its consequences. As a result of 
intensification of leprosy elimination efforts 
in the 1990s, prevalence of the disease declined 
significantly until 1994-5, when it began to level 
off and approximate new case detection levels. 


However, the prevalence of leprosy is still 
more than four times the target level in the 
five most affected countries — India, Brazil, 
Madagascar, Mozambique, and Nepal, which 
together represent approximately 85-90% of 
the global leprosy burden. Reasons for the 
continued high prevalence in these countries 
include, most importantly, the limited geo- 
graphical coverage with MDT services and 


hence the poor access of patients to diagnosis 


and treatment. A major operational problem 
is that leprosy diagnosis and treatment 


ains a hi : rai: activ 
Pan ne ae Re highly centralized activity, often 


» anit me 


only conducted by specialized staff. In addi- 
tion, some countries facing civil conflicts and 
economic turmoil have experienced severe 
damage to their health infrastructures. 


WHO's Strategic Plan 2000-2005 — The Final 
Push Towards the Elimination of Leprosy — 
emphasizes the need to rapidly increase cove- 
rage with MDT and encourage communities 
and local health services to accept responsibility 
for sustaining case detection and management 
facilities after elimination has been achieved. 
What is needed is a more simplified approach 
to diagnosis and treatment, using the general 
health worker at village level and making 
services more amenable and uncomplicated, 
so that newly diagnosed patients are able to 
complete their courses of chemotherapy in a 
timely fashion with minimum disruption to 
their daily lives. 


In response to these needs, WHO and TDR 
proposed that a uniform MDT regimen be 
evaluated for all types of leprosy patients — 
essentially the six-month MDT regimen for 
multibacillary (MB) leprosy. MDT has proved to 
be extremely safe and efficient, with very low 
relapse rates (less than 1%) and virtually no con- 
firmed reports of existence of resistance to MDT. 


A basic protocol for a multicentric study” was 
made available on the TDR website in August 
2002 as part of a call for proposals. The pur- 
pose of the study is to determine the effective- 
ness of the standard six-month MDT regimen 
for multibacillary patients (MB-MDT) as the 
Uniform MDT (U-MDT) regimen for all types 
of leprosy under routine field conditions. The 
concept of U-MDT has raised several interes- 
ting questions and presented a subject for acti- 
ve debate among leprosy workers and resear- 


chers globally. Proposals have been short- 
listed and regional workshops will be conduc- 
ted with selected principal investigators and 
WHO facilitators to finalize the local proto- 
cols; studies will be initiated in 2003. Each 
study site will have an opportunity to streng- 
then its institutional and human resources, 
and each proposal will have a training and 
reorientation component. Trial monitors will 


LYMPHATIC FILARIASIS 


Lymphatic filariasis control programmes are 
increasingly moving towards the strategy of 
repeated single-dose mass treatment of popu- 
lations in endemic areas. Diethylcarbamazine 
(DEC) has been used for treatment of 
lymphatic filariasis for more than 50 years. 
Today however, other drugs — albendazole, 
ivermectin — are also available, and assessing 
their safety and efficacy alone and in combi- 
nation with DEC has been the subject of TDR 
studies in recent years. 


During the biennium, a study’* was completed 


on the pharmacokinetics, safety and tolerability 
of single, oral doses of ALB and DEC given 


In onchocerciasis, where control programmes 
are making headway towards eliminating the 
disease as a public health problem through 
community-directed mass treatment with 
ivermectin, the main research questions are 
how to monitor progress and how to identify 
communities who are not receiving sufficient 
treatment coverage. A study supported by TDR” 
showed that monitoring of schoolchildren for 
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be selected on the basis of their expertise and 
experience. Effectiveness will be measured in 
terms of the number of patients accepting the 
U-MDT regimen, safety and compliance of 
this regimen, and the number of relapses. 
Patients will be actively followed up for a mini- 
mum of five years to monitor for reactions and 
relapses, and subsequently will be encouraged 
to report adverse events to the health authorities. 


alone or in combination to amicrofilaraemic 
subjects living in a highly endemic area of 
India. Both drugs were well tolerated, alone or 
in combination, had similar pharmacokinetics, 
and elicited no unexpected tolerability concerns. 


To better document the effectiveness of co- 
administered DEC+ALB, another study began 
in India. This is a double blind randomized 
parallel group field study in two filariasis 
endemic villages. At the 12-month follow-up, 
the efficacy of DEC and DEC+ALB were seen 
to be very similar. The study will continue to 
look at the efficacy of the combination for two 
to three years. 


ivermectin treatment by schoolteachers gave a 
good indication of population coverage 
among the community. A much closer indica- 
tion, in fact, than the figures for treatment 
coverage reported by the formal health services. 
Now, a larger study is being undertaken to 
validate the findings under routine operational 
conditions covering several health districts. 


17 Uniform MDT regimen for all 
leprosy patients. Protocol 
(20 August 2002). World Health 
Organization, 2002, Geneva. 


18 Shenoy RK et al. The pharma- 
cokinetics, safety and tolerabi- 
lity of the co-administration 
of diethylcarbamazine and 
albendazole. Annals of Tropical 
Medicine and Parasitology, 2002, 
96(6):603-614. 


19 Ndyomugyenyi R, Remme J. 
Using ivermectin-treatment 
coverage among schoolchildren 
monitored by schoolteachers as 
a proxy of population coverage 
in areas of Uganda where 
onchocerciasis is endemic. 
Annals of Tropical Medicine 
and Parasitology, 2002, 

96(1):53-60. 
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Male sewing machinists 
sew together custom-cut 
strips of cloth into tset- 
se fly traps ready for 
insecticide impregnation 
and despatch to local 
communities. 

Photo: WHO/TDR/Crump 


TDR is helping to develop a number of 
strategies that involve the community in 
disease control. During the biennium, studies 
on home management of malaria in several 
countries indicated the benefits of pre- 
packaging of antimalarials for children, ensur- 
ing that more of them receive the correct 
dose of treatment, and receive it promptly. 
The successful approach of community-directed 
treatment (ComDT), first developed for 


onchocerciasis and now for lymphatic filanasis, 
is also being evaluated as a strategy for inte- 
grated delivery of a range of other health 
interventions. Another community practice 
for lymphatic filariasis is simple footcare, 
which TDR studies have helped show to be an 


TDR has been developing methods for home 
management of malaria, including ways to 
treat and prevent the disease, for a number of 
years. While methods have been developed 
and implementation strategies tested on a 
small (up to ‘district’) scale, it remains to work 
out implementation strategies for scaling up 
those that are effective to cover provinces and, 
gradually, the whole territory, and so achieve a 


large-scale impact on the disease. 


effective intervention that improves quality 
of life for patients. 


TDR studies are also helping towards elimina- 
tion of some diseases. Information to guide 
strategies for elimination of lymphatic filariasis 
is being collected in large studies in India 
and Africa. The long-term impact of the strategy 
for onchocerciasis - of mass treatment with 
ivermectin - on transmission of the disease 
has now been evaluated. Other strategies TDR 
is working on include those for rapid assess- 
ment, for example, RAPLOA is a strategy for 
rapidly assessing and diagnosing Loa loa in 
communities. Strategy development is covered 
by area D of the TDR strategy. 


AFRICAN TRYPANOSOMIASIS 


There were no activities in this area for African 


trypanosomiasis during the biennium. 
However, the development of sustainable 
community-based strategies for tsetse control 
was identified as a priority area in 2001, and 
activities will begin as soon as funds become 


available. 


Four projects on home management of mala- 
ria, in Burkina Faso, Ghana, Uganda and 
Nigeria, were completed during the biennium. 
The studies are aimed at providing children 
with appropriate treatment within 24 hours of 
onset of symptoms as close as possible to the 
home, since appropriate treatment of children 
in the early stages of malaria can prevent pro- 
gression to severe disease and save lives. 


Interventions in Uganda, Ghana and Nigeria, 


each for 2-3 communities of around 10 000 
population, consisted of: prepackaged chloro- 
quine and cotrimoxazole (separately in unit 
doses), networks of community-based agents 
trained to treat children with these drugs, and 
information, education and communication 
(IEC) focusing on the whole community. 


In Burkina Faso,' where the study involved a 
larger population of about 450 000 people, of 
whom 67 500 were children under five, the 
study provided evidence that prepackaged 
antimalarials can reduce progression to severe 
disease. In this trial, only prepackaged anti- 
malarials were used (not cotrimoxazole, which 
is for acute respiratory infection). The study 
involved teaching mothers how to recognize 
presumptive malaria episodes while ensuring 
availability of low-cost antimalarial drugs in 
unit-dose packages at village level. Local 
health staff were retrained, and sensitization 
meetings held in each of 375 villages. 
Prepackaged drugs were made available 
through village volunteers, who sold the packs 
at a price agreed with the local health manage- 
ment team and calculated to cover the purchase 
cost of the drugs and a 10% incentive for the 
volunteer. A four-fold increase in percentage 
of children treated correctly and a 53% reduc- 
tion in the proportion of sick children that 
progressed to severe malaria (see box 1) were 


achieved at low cost. 


Children treated with prepacks 
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In Ghana, community members were trained 
to administer prepackaged chloroquine to 
children with fever, and prepackaged chloro- 
quine plus cotrimoxazole to children with 
fever plus fast breathing (symptoms suggest- 
ing acute respiratory infection) as confirmed 
by a community health worker. Other activities 
included management of supplies to ensure 
ample drugs were always available, supervi- 
sion for quality assurance, and monitoring 
and evaluation. The prepacks were used inten- 
sely (75% of drugs used were prepacked), 
promptly (75% of children receiving treat- 
ment sooner than 24hrs), and correctly (94% 
compliance to prescribed regimen). Home 


Children not treated with prepacks 


Number Number (%) Number Number (%) 
progressing to progressing to 
SEVERE MALARIA SEVERE MALARIA 
1806 93 (5.1) 1396 1537(11) 


Home management of 
malaria - pre-packed 
antimalarials: 'KINAQUIN' 
tablets (‘442’ pack - front 
view with dosage graphics 
plus inside blister pack 
with colour-coded 
tablets). Photo: WHO/TDR/Crump 


1 Sirima SB et al. Early treatment 
of childhood fevers with 
pre-packaged antimalarial drugs 
in the home reduces severe 
malaria morbidity in Burkina 
Faso. Tropical Medicine and 
International Health, 2003, 
8(2), 133-139. 


A village-based distributor 
of chloroquine-containing 
Musujjaquin tablets explains 
the dosage and how to take 
the tablets to two young 
mothers who have brought 


their children to her home for 


treatment. Following minimal 
training, the distributor is 
able to sell and distribute 


the pre-packaged antimalarial 


tablets, which are part of 
new initiatives to promote 
the home management of 
malaria. 

Photo: WHO/TDR/Crump 


Brieger WR et al. Promoting 
prepackaged drugs for prompt 
and appropriate treatment of 
febrile illnesses in rural 
Nigerian communities. 
International Quarterly of 
Community Health Education, 
2002-2003, 21(1):19-40. 
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visits and effective IEC materials were shown 
to be critical for effective use and compliance. 


In Nigeria,’ the aim was to provide a baseline 
understanding of seeking of healthcare for 
childhood illnesses on which to build a pro- 
gramme for promoting prepackaged drugs for 
early and appropriate treatment of childhood 
fevers at community level. The study was carried 
out in three rural communities of approximately 
10 000 population each. The most prevalent 
recent illnesses were *hot body (43.9%), malaria 
— known as iba (17.7%), and cough (7.4%). 
The most common form of first-line treat- 
ment was drugs from a patent medicine vendor 
or drug hawker (49.6%). Only 3.6 per cent did 
nothing. Most who sought care (77.5%) were 
satisfied with their first line of action, and did 
not seek further treatment. The average cost of 
an illness episode was less than US$2.0. 
Analysis found that high temperature and loss 
of appetite were the symptoms associated with 
perception of malaria and hence with chloro- 


quine use, while cough and difficult breathing 
were associated with antibiotic use. The ability 


of the child’s care-givers, both parental and 
professional, to make these distinctions in 
medication use will provide the foundation 
for health education in promoting appropriate 
early treatment of childhood fevers in the 
three study sites. 


The study also tested different distribution 
systems of the drugs, and the market share 
that prepackaged drugs may achieve. Results 
showed that it is possible to gain a significant 
market share for prepackaged drugs using 
locally available distribution channels. The 
value lies in using a variety of channels, to 
maximize the strengths of each. Effective use of 
prepackaged drugs was inversely related to cost. 


The challenge now is to develop appropriate 
mechanisms for sustainable and effective 
implementation of the home treatment strategy 
over time and on a much larger scale. 


SCHISTOSOMIASIS 


As discussed below for onchocerciasis, com- 
munity directed treatment (ComDT) is being 
evaluated to determine if community directed 
distributors (CDDs) can take on responsibilities 
in addition to distributing ivermectin for 
onchocerciasis. This is particularly important 
in areas where schistosomiasis and geo- 
helminths are co-endemic with either oncho- 
cerciasis or filariasis. 


Until now, even though the recommended 
drug for schistosomiasis, praziquantel, is safe 
for distribution at community level by para- 
medics and school teachers, no attempt was 
made to distribute the drug through the 
ComDT approach. One limitation was the 
need to use weight for determining the appro- 
priate individual dose, and another concerned 
the safety of co-administration of praziquantel 
and ivermectin. However, for school-age 
children, height can be used to determine the 
treatment dosage, while treatment for oncho- 
cerciasis and schistosomiasis can be integrated 
safely as long as the respective drugs are given 
on separate days. 


The feasibility of integrating ComDT with 
ivermectin for onchocerciasis, with prazi- 
quantel (PZQ) for schistosomiasis and 
mebendazole (MBD) for intestinal helminths, 
in school-age children was studied in Uganda, 
where these infections are co-endemic. The 
three interventions were: school-based treat- 
ment for schistosomiasis, where PZQ and 
MBD were administered by school teachers; 
routine ComDT, where CDDs administered 
ivermectin to the total populations of selected 
communities; and integrated ComDT, where 
CDDs administered ivermectin and MBD on 
one day and PZQ the next day to all community 
members in selected villages. 
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Treatment coverage, adverse reactions to treat- 
ment, and reasons for non-treatment, were 
assessed by questionnaire. Treatment coverage 
with PZQ and MBD was higher under the 
integrated ComDT approach (85% of respon- 
dents) than the school-based approach (79% 
of respondents); and treatment coverage with 
ivermectin was higher under integrated 
ComDT (81.3%) than routine ComDT 
(77.2%). Adverse reactions, reported more 
frequently under the school-based approach 
(33%) than under integrated ComDT (18%), 
were mild and included headache, nausea/ 
vomiting and abdominal pain, and were resolved 
without further medication. Reasons for non- 
treatment included being unaware the drugs 
were available, and insufficient supply of drugs. 


This research shows that schistosomiasis treat- 
ment can be delivered through ComDT and 
can be integrated with onchocerciasis and 
geo-helminth control. Because it is delivered 
at community level, ComDT may ensure better 


treatment coverage of school-age children 
than a school-based programme. Integration 
of schistosomiasis, onchocerciasis and geo- 
helminth control did not negatively affect 
coverage with ivermectin treatment. 


Community-directed 
treatment, already proven 
for onchocerciasis, could 
prove beneficial in 
schistosomiasis control. 
Photo: WHO/TDR/Crump 
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Adult Rhodnius prolixus 
taking a blood meal 
through human skin. 
The insect transmits the 
parasites which cause 
Chagas disease in faeces 
(seen here) which they 
deposit near the site of 
their bite. Scratching or 
rubbing by the person 
bitten can transfer the 
parasites into the wound. 
Photo: WHO/TDR/Stammers 


CHAGAS DISEASE 


In 2002, activities for research to generate new 
methods and strategies for use in control of 
Chagas disease were transferred from Geneva 
to the Pan American Health Organization 
(WHO/PAHO). The Steering Committee for 
Operational Research on Chagas Disease was 
held in Arequipa, Peru, 3-6 September 2002, 
when 63 new research proposals, 16 progress 
reports, and 5 final reports were reviewed 
from which 16 new proposals and 6 renewals 
were funded. 


Research supported by TDR through PAHO 
includes a variety of studies on vectors. 
Methods for control of sylvatic (living in the 
wild as opposed to domestic environment) 
vectors in Andean countries and Central 
America are being developed, as well as 
improved strategy for controlling vectors 
living outside the domestic environment, 
which includes evaluating social communica- 


tion strategies in vector surveillance and 
economic analyses. 


Other research includes evaluation of tools for 


detecting vectors in low transmission areas, 


evaluation of insecticides for effectiveness, and 
evaluation of the emergence of resistance in 
vectors. There are studies on the influence of 
climate change on vector populations, and on 
the vector’s environment immediately around 
the home as a link between the wild and 
domestic cycles of infection. Ongoing are studies 
on the population genetics of vectors and on 
mobility of the vectors Triatoma dimidiata 
and Rhodnius prolixus. 


Looking towards new indicators for control 
programmes, there is support for evaluating 
clinical markers that predict progression of 
the disease from the indeterminate phase to 
the cardiac or digestive forms, and for identi- 
fying factors related to the parasite, host and 
environment that are responsible for clinical 
variations of the disease. Non-conventional 
diagnostic tests are being evaluated, and other 
studies are looking at congenital transmission 
including the prevalence, incidence and para- 
site strains involved. Determinants for effective 
implementation of T. cruzi-safe blood pro- 
grammes are being identified. 


LYMPHATIC FILARIASIS 


Information to guide strategies for elimina- 
tion of lymphatic filariasis is being collected in 
large longitudinal transmission studies in 
India and Africa. The longest study, in rural 
south India,’ which began in 1993 and covers 
a population of 34 000 people of whom about 
65% receive treatment, has shown more than 
85% reduction in transmission of Bancroftian 
filariasis after mass treatment with single-dose 
ivermectin or diethylcarbamazine (DEC). 
However, after six annual rounds of treatment, 
transmission is not yet interrupted. So far the 
data suggest DEC and ivermectin are equally 
effective in drastically reducing all parameters 
(infection rate of resting mosquitos, infectivity 
rate, transmission intensity index). Four 
rounds of therapy with the two drugs combined 
indicate that combination therapy may be 
even more effective, though again complete 
interruption of transmission has not been 
achieved, suggesting that more rounds of mass 
drug administration are necessary to achieve 
elimination. Thus the study continues; there 
are three more annual treatment rounds to go. 
Similar studies have been started for combina- 
tions of DEC or ivermectin with albendazole. 
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In another study, and as part of a mass drug 
administration for elimination of filariasis,! 
the efficacy of DEC against geohelminths was 
compared with DEC + albendazole (ALB). 
Combination therapy (DEC + ALB) produced 
a cure rate of 74.3% and an egg reduction rate 
of 97.3% for geohelminths, while with the 
single therapy (DEC alone) these rates were 
30.4% and 79.0% respectively. The odds of 
cure with combination therapy for hook- 
worms and roundworms was significantly 
higher than the odds of cure with DEC alone, 
though both therapies were equally effective 
against whipworms. 


Analysis of the results using the LYMPHASIM 
model shows that the probability of elimina- 
tion of lymphatic filariasis depends in a non- 
linear fashion on treatment coverage, number 
of treatment rounds, and endemicity level. If, 
for example, an area has a microfilaraemia 
prevalence of 10%, and 80% of the population 
is covered at each round, 4-5 rounds will be 
sufficient to achieve elimination, but if treat- 
ment coverage is 60%, then at least nine 
rounds will be needed. 


Figure 1 


Required treatment coverage and duration to 
achieve lymphatic filariasis elimination in India 
(LYMFASIM model predictions) 
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Ramaiah KD et al. The effect of 
six rounds of single-dose mass 
treatment with diethylcarbama- 
zine or ivermectin on 
Wuchereria bancrofti infection 
and its implications for lym- 
phatic filariasis elimination. 
Tropical Medicine and 
International Health, 2002, 
7(9):767-774. 


Mani TR et al. Efficacy of co- 
administration of albendazole 
and diethylcarbamazine against 
geohelminthiases: a study from 
South India. Tropical Medicine 
and International Health, 2002, 
7(6):541-548. 


5 Suma TK, Shenoy RK, 
Kumaraswami V. Efficacy and 


sustainability of a footcare pro- 


gramme in preventing acute 
attacks of adenolymphangitis 
in Brugian filariasis. Tropical 
Medicine and International 
Health, 2002, 7(9):763-766. 
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The LYMPHASIM model has been under 
development for some years. Recently, data 
concerning the effect of age and immune factors 
on prevalence and intensity of infection, based 
on a meta-analysis of published data from 213 
communities in different parts of the world, 
were integrated into the model. The pattern of 
infection was remarkably similar in most sites, 
showing prevalence reaching a plateau. The 
main difference between Africa and Asia was 
the age at which this plateau was reached — in 
Africa at about 40 years, and in Asia at 15-20 
years. These data have been incorporated into 
the LYMPHASIM model. 


A user-friendly Windows version of LYM- 
PHASIM is now developed and available for 
filariasis control managers. 


The strategy of community directed treatment 
(ComDT) has been under development by 
TDR for a number of years. Because the treat- 
ment for onchocerciasis and lymphatic filariasis 
is simple, consisting of single-dose tablets 
taken just once a year, it is feasible to involve 
communities in delivery of the medication. 
One lymphatic filariasis programme that has 
adopted the ComDT approach is the national 
elimination programme in Ghana. During 
implementation of ComDT in the first five 
districts, a study indicated that upscaling of 
ComDT through the district health system 
was feasible in rural areas and small towns, but 
difficult in large towns due to lack of a closely 


knit community structure, and to intense 
migration. 


An issue in lymphatic filariasis is the 
community's role in care of the patient. 
Footcare consists of using soap and water (and 


occasionally topical ointments containing 


antibiotics) to treat and prevent acute attacks 
of adenolymphangitis (ADL, or filarial fever). 
For one year, 140 filariasis patients in India 
were supervised and instructed in footcare, 
after which they were advised to continue the 
simple measures without supervision. One 
year later, the patients were interviewed and 
examined. Most had been able to maintain the 
treatment and the severity of ADL episodes 
was considerably less than before (95.2% of 
patients had either no ADL or ADL of reduced 
severity); they abstained less from work and 
for a much shorter period. Thus their quality 
of life had improved. Footcare is therefore seen 
as an effective method for preventing ADL 
attacks, which can be sustained by patients 
themselves. 


Baseline data from a study in Mali on 
community-based management of lymphoe- 
dema (swellings) and ADL indicated that 
community members considered prevention 
to be a collective activity of the community, 
and care of the patient to be the reserve of the 
family. The community’s role was considered 
to be mobilizing the community, providing 
information, selecting distributors of mass 
treatment, and selecting family members to 
care for the patient on recommendation from 
the head of household. The head of household 
was seen to play a key role in decisions about 
action and financial resources, while other 
family members are responsible for feeding 
and taking care of the patient, administering 
treatment, etc. 


Following on from earlier studies that indica- 
ted a 50km grid sampling strategy (RAGFIL) 
was useful for rapidly assessing the distribu- 
tion of lymphatic filariasis, the method was 
elaborated into a mapping strategy which took 


into account considerations of the WHO 
lymphatic filariasis elimination programme of 
the so-called implementation unit, i.e. level of 
the health system where lymphatic filariasis 
treatment is provided to all eligible persons in 
a unit. In the strategy proposed, the spatial 
sampling and analysis of the RAGFIL method 
are combined with sampling by the im- 
plementation unit. This combined strategy 
was successfully tested at scale in Benin, 
Burkina Faso, Ghana and Togo. Results revealed 
that prevalence of infection with Wuchereria 
bancrofti in the adult population of some 
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@————- Kore village, Kita: with 


communities exceeded 70%. The prevalence 
map produced should be useful for prioritizing 
areas for filariasis control, identifying potential 
overlap with ivermectin distribution activities 
undertaken by onchocerciasis control pro- 
grammes, and enabling inter-country planning. 
Results indicated the disease to be more 
widespread in arid areas of Burkina Faso than 
previously thought and that the infection 
had been relatively stable for 30 years. So the 
campaign to eliminate lymphatic filariasis as a 
public health problem will require significantly 
more resources than previously anticipated. 


assistance from a village 
elder, two doctors address 
a community gathering to 
inform the villagers about 
onchocerciasis and how 
they can become involved 
in community directed 
treatment with ivermectin. 
Photo: WHO/TDR/Crump 
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Additional health 
and development 
activities for CDDs 
were found to not 
pose a threat to 
ComDT, but to pro- 
vide opportunities 
to strengthen 
sustainability. 


~ ONCHOCERCIASIS 

The ComDT approach, first developed for 
onchocerciasis, is becoming more and more 
popular and interest in it is growing at 
community level. A multicountry study on 
additional health care responsibilities of com- 
munity directed distributors (CDDs) has been 
launched. Eighty-five per cent of CDDs of 
ivermectin for onchocerciasis control were 
seen to be involved in other health and 
development activities, especially expanded 
programme of immunization (EPI) activities, 
but this was seen to not have a negative effect 
on their work as CDDs — ivermectin treatment 
coverage was not affected. Communities, 
CDDs and health workers strongly supported 
further involvement of CDDs in other health 
care activities. Many CDDs had been selected 
for the other activities after becoming a CDD, 


and often received financial incentives for the 
other activity, which led to greater motivation. 
Nearly all CDDs wanted to continue working 
as a CDD “to help my community”, some for 
self-fulfilment and recognition, although few 
received or expected any financial reward. 


Thus additional health and development 
activities for CDDs were found to not pose a 
threat to ComDT, but to provide opportunities to 
strengthen sustainability, and it was recommend- 
ed to further explore this opportunity through 
intervention studies that address the concept. 


The ComDT approach is used to deliver iver- 
mectin to populations in onchocerciasis endemic 
areas. Following a request by the Board of the 
African Programme for Onchocerciasis 
Control (APOC), TDR launched a multicountry 
study on use of the approach for integrated 
delivery of other community based interven- 
tions of different levels of complexity, ranging 
from vitamin A supplementation, and distribu- 


tion and re-treatment of insecticide-treated 
materials, to DOTS (directly observed therapy 
short course) for TB and home management of 
malaria. Thirty-three applications were received 
from multi-disciplinary teams in 12 countries, 
and selected teams were invited to a protocol 
development workshop in Cameroon in 
November 2002. 


Ivermectin treatment for onchocerciasis has 
been in operational use for over a decade. To 
evaluate the long-term impact of mass treatment 
on onchocerciasis transmission, an in-depth 
analysis of data from 15 river basins in the 
Onchocerciasis Control Programme (OCP) area, 
and one basin in Cameroon, was carried out.® 
The data were discussed at a joint OCP/TDR 
meeting held at Erasmus University Rotter- 
dam, the Netherlands, October 2001. In the 
areas under review, ivermectin treatment has 
been extremely successful in eliminating 
onchocerciasis as a public health problem, but 
elimination of transmission has proved more 
difficult. These results were reported at an 
international meeting on eradicability of 
onchocerciasis,’ which concluded, on the basis 
of this result, that global eradication will not 
be possible with ivermectin alone. 


When ivermectin is used as treatment for 
onchocerciasis or lymphatic filariasis, there is 
risk of severe adverse reactions to the drug in 
communities where loiasis is highly endemic. 
RAPLOA is a rapid assessment procedure for 
Loa loa developed by TDR. It is based on use 
of a simple questionnaire on the history of eye 
worm to predict whether or not loiasis is present 
at high levels in a community, and facilitates 
planning of ivermectin distribution by predict- 
ing in which communities ivermectin treatment 
for onchocerciasis can be safely implemented. 


The method was substantiated in a TDR multi- 
country study in 103 villages, and the results 
analysed at a workshop in September 2001. A 
prevalence of 40% or more of eye worm in a 
community, confirmed by showing a photo- 
graph of a worm in the lower part of an eye, 
was identified as the threshold above which 
there is a risk of adverse reactions to ivermectin 
treatment during ComDT. The RAPLOA pro- 
cedure in these villages was 100% sensitive and 
more than 90% specific. This simple method 
is effective because eye worm is a very well 
known infection in endemic communities. 
Guidelines on how to implement RAPLOA, 
and how to interpret the results, were published 
in 2002. 


Whereas RAPLOA is a strategy for rapidly 
assessing and diagnosing communities, for 
area-wide rapid mapping and diagnosis it has 
been proposed that RAPLOA be combined 


New and improved policies and control strategies 63 


with an environmental risk model (ERM) 
developed by the Liverpool School of Tropical 
Medicine, which predicts prevalence using 
remote sensing data on environmental risk 
factors. The combined ERM and RAPLOA 
strategy was designed at a workshop in June 
2002; validation of the separate and combined 
methods is ongoing. The rapid mapping method 
consists of: drawing a preliminary operational 
contour map using the ERM; conducting 
RAPLOA surveys in spatial samples of villages 
selected using the preliminary contour map; 
and refining the local operational contour 
map using results of the RAPLOA surveys. 
Thus the ERM is re-calibrated using data from 
the RAPLOA study, allowing estimation of 
‘confidence’ of prediction. The addition of 
RAPLOA data significantly improves local 
ERM predictions. Currently the method is 
being validated in the Congo and the 
Democratic Republic of the Congo. 


Figure 2 
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6 Gerard JJM et al. Impact of 
transmission on onchocerciasis 
transmission: assessing the 
empirical evidence that repeated 
ivermectin mass treatments may 
lead to elimination/eradication 
in West Africa. Filaria Journal, 
2003, 2:8. 


7 Dadzie Y, Neria M, Hopkins D. 
Final report of the Conference 
on the Eradicability of 
Onchocerciasis. Filaria Journal, 
2003, 2(1):2. 


8 Takougang I et al. Rapid 


assessment method for pre- 
valence and intensity of 

Loa loa infection. Bulletin of 
the World Health Organization, 
2002, 80(11):852-858. 
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[partnr-shp] n. 


1. The state of being a partner. 


2. Arelationship between individuals or 
groups that is characterized by mutual 
cooperation and responsibility, as for 
the achievement of a specified goal. 


Area E of the TDR strategy, concerned with 
partnerships and capacity building, particularly 
relates to the activities of TDR Research 
Capability Strengthening (RCS). RCS is a 
cross-cutting programmatic area of TDR, 
established to promote and fund research 
training and institution development, and to 
increase the participation of developing 
countries in the development and use of new 
tools for the diagnosis, treatment, prevention 
and control of communicable diseases. The 
mission of RCS is to foster self-reliance in bio- 
medical and social science research in disease- 
endemic developing countries (DECs) by build- 
ing a critical mass of human resources, institu- 
tion capacity, and a conducive environment able 
to respond to public health research needs. 


RCS activities aim to contribute to the defini- 
tion of research priorities, conduct of research, 
and translation of results into evidence-based 
health policy. This can be ensured by increasing 
access to, and use of, new scientific knowledge 
by DECs through modern information and 
communication technologies. The core of the 
RCS strategy is to create partnerships, increase 
networking, and promote equal opportunities, 


ensuring a gender and geographically balanced 
generation of scientists, 


Measures of success in area E relate to progress 
towards the goal of research self-reliance in 
areas relevant to public health. They include 
production of research results of national and 
international significance; development of re- 
search leadership (e.g. a research group develops 
round an individual, an institution becomes a 
leading centre for a particular area of research); 
resources generated through competitive pro- 
cesses; and adherence to ethical principles and 
internationally accepted scientific standards. 


Partnerships are not a new concept to TDR as 
TDR itself is founded on a partnership between 
its co-sponsoring agencies and member 
countries. The previous Programme Report, 
for 1999-2000, detailed a series of partnerships 
leading to new knowledge, new tools, new 
methods and new strategies — the key expected 
results for TDR. During the past biennium, 
new partnerships from within RCS have been 
developed and existing ones extended that 
build on a growing network of hundreds of 
researchers and research institutions committed 
to developing new tools for the prevention, 
control and treatment of tropical diseases. 


RCS: TDR’s strategy for capacity building, 


2002-2005 


TDR’s RCS strategy, developed in consultation 
with the TDR Joint Coordinating Board 
(JCB), Scientific and Technical Advisory 
Committee (STAC), and Research Steering 
Group (RSG), was approved by JCB (25) in 
June 2002. The new strategy consolidates 
TDR’s vision and objectives for research capacity 
strengthening. It outlines a revised operations 
framework which implicates different funding 
approaches for low-income/least developed 
endemic countries (LDCs) in particular and 
for developing disease endemic countries 
(DECs) in general. The new R&D-driven 
approach proposes targeting the RCS invest- 
ment to priority research and development 
areas. The strategy responds to stakeholders’ 
expectations and is expected to produce 
measurable outcomes of the RCS investment. 
Critical indicators of RCS success were further 
defined.'’ 


The major thrust of the RCS strategy is to 
support LDCs in researcher-driven, individual 
and institutional capacity building activities 
while synergizing RCS activities with TDR 
research and development (R&D) priorities 
and increasing the participation of all DECs in 
R&D, taking advantage of their already available 
capacity. R&D-driven support promotes 
projects and activities as part of joint initiatives 
developed across TDR teams and steering 
committees and thus stimulates networking 
and partnerships. A number of these initiatives 
are currently under implementation: bio- 
informatics training, clinical trials of drugs for 
tuberculosis (TB) and schistosomiasis, social 
economic and behavioural (SEB) research, 
Leishmania vaccine trials, and scaling-up 
malaria home management. Other program- 
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matic capacity building investment initiated 
during this biennium included an initiative on 
African medical journals, internet connectivity 
and training in research project planning 
and implementation. 


The implementation of the new strategy is 
progressing well and fostering the integration 
and commitment of all TDR units to research 
capacity. The indicators of RCS success as well 
as the indicators of outcome and impact for 
TDR performance in expected results E will 
allow a more comprehensive picture of perfor- 
mance in support of research capacity in 
developing countries. These indicators capture 
capacity building activities developed in the 
context of R&D projects across TDR. The pro- 
grammatic funding through specific initiatives 
enhances visibility and accountability of the 
investment and makes RCS more attractive to 


potential partners. 
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1 Research Capacity Strengthening 
Strategy (2002-2005). 
Document number 
TDR/RCS/SP/02.1. 


2 Research capacity building in 
developing countries: Investing 
in health and development. 
Document number 
TDR/RCS/GEN/03.1. 
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The Forum of 
African Medical 
Editors (FAME) 
was the first step 
made by 15 African 
medical journal 
editors to set up 

a professional 
association and 
network that will 
review the problems 
faced by their 
journals and try to 
find commmon 
solutions. 


FAME: Partnership to promote local medical 
research publishing in Africa 


Through a wide range of grants, TDR supports 
major health research projects in African 
countries and other regions, the results of 
which are published in well known biomedical 
journals. Repeated bibliometric analyses to 
assess the impact of TDR grants in published 
literature have shown that the vast majority of 
TDR grant recipients publish in mainstream 
biomedical journals with a high impact factor 
rather than in their national medical journals. 
Since the same bibliometric analyses show that 
most of these research results are cited by 
scientists outside of Africa, the impact of this 
research on local researchers, health professionals 
and policy-makers in Africa, all of whom have 
little access to major international health 
journals, is questionable. 


In 2002, TDR/RCS launched an initiative to 
strengthen local publication of health research 
conducted in or relevant to Africa in order to 
give greater visibility to African medical research. 
A postal survey carried out on 69 African 
medical journals in July 2002 found that the 
majority of medical and health journals were 
under-funded, did not publish regularly, lacked 
high quality articles and standard peer review 
practice and were mostly invisible to the rest 
of the international medical community. 


Fifteen African medical journal editors, four 
mainstream medical journal editors (from 
British Medical Journal, Tropical Medicine and 
International Health, Médecine tropicale, 
Cahiers Santé), representatives from interna- 
tional editors’ associations (World Association 
of Medical Editors, Council of Science 
Editors) 
(Fogarty 


and other interested partners 


International Center, BioMed 


Central, Biblioteca Regional de Medicina — 
BIREME, US National Institutes of Health/ 
National Library of Medicine — NIH/NLM, 
International Network for the Availability of 
Scientific Publications — INASP) were brought 
together into a consultative meeting and 
workshop last October in Geneva. The Forum 
of African Medical Editors (FAME) was the 
first step made by these 15 African medical 
journal editors to set up a professional associa- 
tion and network that will review the problems 
faced by their journals and try to find common 
solutions. The FAME secretariat is located in 
Kenya Medical Research Institute (KEMRI), 
Nairobi, Kenya. The Steering Committee of 
FAME will meet for the first time in Mombasa 
at the end of April 2003 to draw up the 
association mission statement and a five-year 
work plan. A list-serv for FAME members and 
interested partners is already operational at 
fame@who.int. 


Capacity building within existing African 
medical journals and collaborative projects 
with interested parties should lead to greater 
journal sustainability and regular publishing, 
improved quality of peer review process and 
contents, and higher regional and international 
visibility of African medical research through 
indexing in major bibliographic databases. 
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BIOINFORMATICS: Partnership to promote 


functional genomics 


TDR has played an important role in the 
generation of knowledge about the parasite 
genomes for African trypanosomiasis, Chagas 
disease, leishmaniasis, schistosomiasis, and 
lymphatic filariasis. Starting in 1994, TDR 
supported the establishment of five interna- 
tional parasite genome networks and opened 
the door for scientists from DECs to participate 
and collaborate in genome and post-genome 
projects. 


In 2001, TDR initiated several partnerships for 
developing capacity in bioinformatics. The 
rationale behind the initiative was that bio- 
informatics — or computational biology — 
plays a key role in molecular biology, gnome 
sciences, and post-genomics and functional 
genomics. Bioinformatics levels the playing 
field for developed and developing countries, 
and has a direct impact on basic research and 
on the development of new tools in biotech- 
nology and for disease control. 


The strategy is to build an integrated and 
sustainable network of centres in DECs utilizing 
existing and newly developed infrastructure 
including the World Bank’s Distance Learning 
Program, the US National Center for Bio- 
technology Information (NCBI), the South 
African National Bioinformatics Institute 
(SANBI), and the Organization for Nucleotide 
Sequencing and Analysis (ONSA) in Brazil. 
TDR’s activities started with a train-the-trainers 
workshop in bioinformatics and applied geno- 
mics. The next step was establishing regional 
training courses in Africa, Asia, Latin America. 


In response to the Call for Application for 
Regional Training Centres in Bioinformatics, 


18 applications were received, equally distribut- 
ed between Asia, Latin America, and Africa. 
Four centres were selected to offer regional 
training courses as their first activity. These 
were: for Africa — SANBI, Cape Town, South 
Africa, course in February 2002; for South 
America — University San Paulo (USP), Sao 
Paulo, Brazil, course in March 2002; for Asia 
(in the WHO South-East Asia region) — the 
International Centre for Genetic Engineering 
and Biotechnology (ICGEB), New Delhi, India, 
course in May 2002, and Mahidol University, 
Bangkok, Thailand, course in July 2002. 


Therefore, while TDR’s bioinformatics initiative 
is in its early days, considerable progress has 
been made in a relatively short time. Through 
this initiative on bioinformatics, TDR is strength- 
ening institutions and training researchers 
from disease endemic countries, helping them 
to reach self-reliance in this important area of 
modern biological research. 


The objectives of the TDR initiative are, in the 
next five years, to: produce 20-30 DEC scientists 
with top level competence in bioinformatics 
(trainers) and the capability to conduct local 
training in Africa, Asia and Latin America; to 
further establish sustainable regional networks 
of centres and expertise for the promotion and 
integration of bioinformatics and DNA 
technology in basic research and management 
of tropical diseases in endemic countries; and 
to establish a distance learning programme for 
bioinformatics in disease endemic countries. 


While TDR’s 
bioinformatics 
initiative is in 
its early days, 
considerable 
progress has 
been made. 
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For those interested, please 
see the website 
www.healthinternetwork.net 


HINARI: Partnership for Health InterNetwork 


Access to Information 


In September 2000, the United Nations 
Secretary General launched a public-private 
initiative to bridge the digital divide in health. 
Spearheaded by the World Health Organiza- 
tion (WHO), the Health InterNetwork brings 
together international agencies, the private 
sector, foundations, non-governmental organiza- 
tions and country partners under the principle of 
ensuring equitable access to health information. 
The focus of the Health InterNetwork is on im- 
proving the information environment of health 
personnel in developing countries: professionals, 
researchers and scientists, and policy-makers. 
The core elements of the project are content, 
Internet connectivity, and capacity building. 


During the first year, the Health InterNetwork 
achieved a major breakthrough on provision 
of health content. The world’s major biomedical 
publishers agreed to provide access to more than 
2000 of their scientific publications for free or 
at low cost to universities, medical schools, re- 
search institutions and government offices in 
low-income countries. The Health Inter- 
Network Access to Research Initiative (HINARI) 
will enable over 100 countries to benefit from 
access to the world’s health research. 
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January 2003 News 
Second phase of HINARI underway: journals 
available at drastically reduced Prices 


TDR is assisting in this 
partnership as part of 
its commitment to 
capacity 


building. 
TDR support consists 
of infrastructure sup- 
port to selected insti- 


The cori 
and capaety building, 


Health InterNetwork Access to Research 
Initiative 
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tutes, and provision of 
training programmes 
in how best to access, 


organize and manage the wealth of material 
available on the Internet, including HINARI. 


In support of the second objective (training), 
TDR organized a workshop for librarians 
and/or information managers from seven 
countries (Cameroon, Ethiopia, Ghana, Kenya, 
Nigeria, Tanzania, Uganda) on electronic in- 
formation management of HINARI and other 
web-based resources. The majority of the par- 
ticipants were employed at centres that are part 
of the Multilateral Initiative on Malaria Com- 
munications Network (MIMCom). MIMCom 
was created by NLM/NIH, working in partner- 
ship with organizations in Africa, the U.S., the 
United Kingdom and Europe, establishing the 
first electronic malaria research network in the 
world. The network provides full access to the 
Internet and the resources of the World Wide 
Web, as well as access to current medical 
literature, for scientists working in Africa. 


The course was hosted by a long-time TDR 
partner, the National Institute for Medical 
Research (NIMR), Dar es Salaam, Tanzania, 
and was facilitated by the Cushing/Whitney 
Medical Library, Yale University, and the 
Library of Science and Instructional Techno- 
logy, Southern Connecticut State University, 
with additional support from the WHO 
Library, Health Information Management and 
Dissemination unit. 


In addition to the learning experience, partici- 
pants also contributed to the evaluation and 
development of teaching materials for wider 
distribution. Following additional training 
courses to refine and finalize the materials, the 


teaching package will be available from TDR 
in 2004. By providing content, the HINARI 
initiative contributes to bridging the health in- 
formation gap between rich and poor countries. 
However, there remains the issue of accessing 
this wealth of information where it is advisable 
to have high-speed Internet access, and a LAN, as 
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well as the necessary hardware. Nevertheless, 
the workshop clearly demonstrated that access is 
possible in developing countries; Internet access 
at NIMR, while not perfect, allowed all partici- 
pants to learn and experience in real time. 


RCS: Partnerships for capacity building in 


least developed countries 


In the new TDR strategy, partnerships for 
capacity building will be in two forms. For the 
least developed countries and low income, 
high disease burden countries, TDR will cont- 
inue to support individual and institution dri- 
ven capacity strengthening for tropical disea- 
ses research. This will include investment in 
infrastructure and the research environment, 
and improved access to scientific information 
and training opportunities for young scien- 
tists. Under this initiative, opportunities for 
collaborative research with more advanced 
country scientists and institutions are encou- 
raged. 


Through this initiative, support was provided 
to the University of Sana’a Faculty of Medicine 
in Yemen to study the epidemiology of severe 
malaria in two epidemiological zones. This 
grant allows for the establishment of research 
infrastructure at hospitals in Hodeidah and 
Taiz, and provides training for local staff in 
research skills. The Yemeni researchers are col- 
laborating with scientists from the London 
School of Hygiene and Tropical Medicine and 
the University of Khartoum’s Institute for 
Endemic Diseases, both long time TDR part- 
ners. A programme grant was awarded to the 


Department of Medical Research (Lower 
Myanmar) to expand their TB research activi- 
ties in collaboration with the National TB 
control programme. The research addresses 
issues of DOTS (the internationally-recom- 
mended TB control strategy) expansion, drug 
resistance, and the pharmacokinetics of four- 
drug fixed-dose combinations. A network for 
research in Asian schistosomiasis is being fun- 
ded to support partnerships and collaboration 
between scientists from Cambodia, China, 
Indonesia, Laos, and the Philippines. They col- 
laborate on issues and techniques for immu- 
nodiagnosis, the contribution of animal reser- 
voirs to transmission, and standardization of 
the use of ultrasound to detect morbidity. In 
Tanzania, TDR supports the NIMR in evalua- 
ting the activity and toxicity of a natural pro- 
duct for treating malaria in a mouse model. 
Young Tanzanian investigators will gain skills 
in screening new therapeutic compounds and 
in testing the toxicity of such compounds. 
Recently approved grants will help elucidate 
the transmission of Chagas disease in 
Ecuador, map antimalarial drug resistance in 
the Republic of Congo, and strengthen capaci- 
ty in Madagascar for screening plant products 


for antimalarial activity. 


The HINARI initia- 
tive contributes to 
bridging the 
health information 
gap between rich 
and poor countries. 


72 


Sixteenth Programme Report | Area E 


RCS-plus: Partnerships for capacity building 
driven by health R&D priorities 


Anti-TB drugs being dispensed in Ethiopia: 
new 4FDC treatments should prove beneficial. 
Photo: WHO/TDR/Crump 


Investigators from all DECs, including the 
LDCs, are eligible to participate in capacity 
strengthening initiatives where the research 
priorities are determined by the TDR steering 
committees (RCS-plus). These initiatives take 
advantage of the strengths of DEC institutions 
to address major areas of research. With the 
introduction of four-drug fixed-dose combina- 
tion (4FDC) treatments for TB, there was a 
knowledge gap concerning their efficacy and 
effectiveness in different endemic settings. A 
call for proposals was advertised and research 
groups in Ethiopia, Haiti and Nigeria were 
selected to conduct the research. Through pro- 
posal development and good clinical practice 
(GCP) workshops, these groups are finalizing 
a core protocol. In doing this research, the 
groups will build capacity for conducting 
clinical trials to address the diseases endemic 
in their countries. Similarly, having noted the 
limitations of praziquantel in the treatment of 
schistosomiasis in particular endemic settings, 
it was decided to examine how praziquantel 
treatment can be improved. Through a 
competitive process, protocols to investigate 
the safety and efficacy of an increased dose 
regimen in comparison to the recommended 
dose of praziquantel are being finalized by 
investigators in Brazil, Mali, Mauritania, the 
Philippines and Tanzania. As in the previous 
case, the investigators will increase their skills 
for conducting clinical trials. They will also 
increase their capacity for responding to 
research issues arising from control programmes 
with respect to the tools for control. 
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TRAINING: Partnerships for research training 


People are the foundation of research and TDR 
continues to invest in developing the skilled 
human resources necessary to address the 
prevention, treatment and control of tropical 
diseases. TDR is continually looking to identify 
and implement new approaches for training 
and development while maintaining its pro- 
gramme for research training grants. In 2001- 
2002, 91 TDR-funded students completed 
their training including 68 PhDs and 21 
Master’s degree programmes with the remainder 
participating in short-term or post-doctoral 
activities. During the same period, an almost 
equal number of new training grants were 
awarded including support to a dozen students 
attending the TDR-supported MSc degree 
programmes at Makerere University, Uganda, 
the Regional Institute for Public Health, 
Benin, and the University of Witwatersrand, 
South Africa. 


To better target training funds to priority areas 
and to develop local resources that TDR can 
draw upon in the future, a number of new 
Career Development Fellowships were initiated. 
The goal is to train individuals in situ with 
relevant partners to develop specialized skills 
not readily taught in academic centres. To date, 
these include: fellowships in grants manage- 
ment with the WHO Eastern Mediterranean 
Office (EMRO) and WHO African Regional 
Office (AFRO); clinical research and develop- 
ment in partnership with GlaxoSmithKline 
Biologicals; clinical trials management with 
the Infectious Disease Research Institute, USA; 
Internet-based information management with 
the WHO library; and an upcoming fellowship 
on interactive learning production with the 


Wellcome Trust, UK. Other planned initiatives 
are foreseen with the WHO Regional Office 
for South-East Asia, the Pasteur Institute 
(France), and the WHO Mediterranean Centre, 
Tunisia. On completion of their fellowships, 
these individuals will return to their home 
institutes to add to the local capacity and 
become a valuable resource for TDR and their 
regions. 


With the increased access in DECs to informa- 
tion and communication technologies, TDR is 
developing CD-based and eventual on-line 
learning material for use by DEC scientists. 
Working with partner groups, teaching packages 
have been developed or are under develop- 
ment in research epidemiology (with the Pan 
American Health Organization — PAHO), 
project management (with MIM), cultural epi- 
demiology (with the Swiss Tropical Institute), 
and electronic information management 
(with the WHO and Yale University libraries). 
These products are expected to be released in 
the next biennium. In a related area, TDR is 
also exploring with other networks and partners 
a longer-term vision to develop distance learning 
degree programmes, initially at Master’s level. 
Discussions are currently under way and inclu- 
de the International Clinical Epidemiology 
Network (INCLEN), the Partnership for 
Social Sciences for Malaria Control in Africa 
(PSSMC), and the International Network of 
Field Sites with Continuous Demographic 
Evaluation of Populations and their Health in 
developing countries (INDEPTH). 
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Martelli CMT et. al. Single 
lesion paucibacillary leprosy: 
baseline profile of the Brazilian 
multicenter cohort study. 
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MIM: Partnership against malaria 


The Multilateral Initiative on Malaria in Africa 
(MIM) is an international partnership in 
scientific research against malaria. Under this 
initiative, TDR set up the MIM/TDR Research 
Capacity Strengthening Task Force in 1997. 
This task force promotes capacity strengthening 
in Africa through R&D of new tools for malaria 
control, and through promoting partnerships 
and collaborations, technology transfer and 
training opportunities. 


The fourth and fifth meetings of the MIM/ 
TDR Task Force were held during the biennium, 
in Zimbabwe and Uganda respectively. In 2002, 
the funding cycles for 20 of the 23 projects 
supported since the setting up of the task force 
were completed, while 3 were eligible for one 
more year of funding, and 13 new projects re- 
presenting research partnerships between 13 
African countries, 6 European countries and 
the United States, were approved and supported. 


Two networks were set up during the biennium, 
both evolving from research projects supported 
by MIM/TDR between 1998 and 2001. The 
immunology and pathogenesis of malaria net- 
work consists of investigators from six African 
institutions. The goal is to make better use of 
research infrastructure across Africa to better 
understand the immunology and pathogenesis 
of malaria. Network members answer research 
questions pertinent to the pathogenesis of 
severe malaria in Africans, promote common 
use of expensive equipment, and emphasize 
training through workshops and short-term 
training attachments in collaborating labora- 


tories in Africa, and through formal post- 
graduate training. Five new proposals from 
the network, including one articulating the 
plan for training activities, were recommended 
for funding by the Task Force in March 2002. 


The second network is the antimalarial drug 
resistance network, which is comprised of five 
study sites in Africa (in Mali, Ghana, Nigeria, 
Tanzania, Uganda). The goal is to gain a better 
understanding of antimalarial drug resistance 
in Africa through establishing the role of known 
and new markers of drug resistance. Common 
protocols for tracking antimalarial drug resis- 
tance are being established in the sites and one 
of the intentions is to provide local data to 
support malaria control policy in countries. 
Targeted research is used as a vehicle for capa- 
city building, and TDR partnership with other 
components of MIM (MR4 — the Malaria 
Research and Reference Reagent Resource 
Center, and MIMCom -— the MIM 
Communications Network) is facilitating 
availability of research reagents and communi- 
cation in the African institutions. In October 
2001, a part-time manager based in Africa was 
selected to assist TDR staff in managing the 
network. The impact of the network in fostering 
closer collaboration with malaria control pro- 
grammes, identifying priorities, and providing 
information useful to control programmes, is 
already evident. For example, network investi- 
gators are already working closely with national 
malaria control personnel in several countries 
while, in Ghana, a principal investigator is 
chairing a national malaria control programme 


task force on evaluation of research data in 
order to advise the Ministry of Health on 
appropriate treatment for uncomplicated 
malaria. A workshop on communication and 
team building (jointly organized by TDR and 
the US National Library of Medicine/National 
Institutes of Health) was held in May 2002. 
Principal investigators and data managers 
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from the five research groups constituting the 
network participated in the workshop to help 
address the need for a robust mechanism and 
for tools for data acquisition and storage, and 
monitoring progress of the project. 


RSG: Institution-based capacity building 


Capacity building at institution level helps 
develop research groups in specific areas. This 
sort of capacity building includes support for 


MSc and PhD trainees, short-term training in | 


research methodologies, and upgrading of 
research facilities. Often strong links are made 
between the research group and the relevant 
control programme, and research papers are pub- 
lished in peer-reviewed international journals. 
In the examples below from 2001-2002, the TDR 
input was between US$ 40 000 and US$ 200 000, 
often enhanced with additional funding generat- 
ed through competitive processes from other 
sources. Research groups developed included: 
= A leprosy molecular epidemiology group at 

the Instituto de Patologia Tropical, Goiania, 


3, 4,5, 6 


Brazil.’ 


= A malaria clinical therapy group focused on 
drug resistance and combination at Mulago 
Hospital, Kampala, Uganda, whose results 
led to revision of malaria treatment policy 


7, 8,9, 10, 11, 12, 13, 14 


in Uganda. 


= A malaria vaccine R&D group at the 
Institute of Medical Biotechnology, 2nd 


Military College, Shanghai, which has pro- " 


duced GLP candidate vaccines, scaled-up 
GMP, and a patent for a chimeric protein for 
a malaria vaccine.” 


= A filariasis epidemiology group at the 
Ministry of Health, Phnom Penh, 
Cambodia, which developed and validated a 
morbidity survey questionnaire to evaluate 
risk factors for infection and disease." 


= A visceral leishmaniasis group at the 
Institute of Medicine, Tribhuvan University, 
Kathmandu, Nepal, focusing on ecological 
perspectives of vector infection and disease 
in districts with high prevalence.” 


12 Dorsey G et al. Predictors of 


chloroquine treatment failure in 
children and adults with falcipa- 
rum malaria in Kampala, Uganda. 
American Journal of Tropical 
Medicine and Hygiene, 2000, 
62(6):686-692. 


13 Dorsey G et al. Polymorphisms 


in the Plasmodium falciparum 
pfert and pfmdr-1 genes and 
clinical response to chloroquine 
in Kampala, Uganda. Journal of 
Infectious Diseases, 2001, 
183(9):1417-1420. 


14 Kamya MR et al. The comparative 


efficacy of chloroquine and sul- 
fadoxine-pyrimethamine for the 
treatment of uncomplicated 
falciparum malaria in Kampala, 
Uganda. Transactions of the 
Royal Society of Tropical 
Medicine and Hygiene, 2001, 
95(1):50-55. 


15 Feng Qian, Weiging Pan. 


Construction of a tetR-integrated 
Salmonella enterica serovar Typhi 
CVD908 strain that tightly 
controls expression of the major 
merozoite surface protein of 
Plasmodium falciparum for 
applications in human vaccine 
production. Infection and 
Immunity, 2002,70(4):2029 


16 In the latter part of the 1990s, 


reports from several northern 
provinces indicated an increasing 
number of new cases of filariasis. 
In the context of the global 
initiative for elimination of 
filariasis, a research project was 
launched to determine the mag- 
nitude of morbidity by validating 
and using a rapid questionnaire 
approach for identifying cases 
and risk communities. The study 
showed that disease transmission 
was occurring but the burden of 
disease and infection was low. 
The results of the study helped 
shape the strategy of the national 
control programme for lymphatic 
filariasis in Cambodia. 


17 In Nepal, the number of cases 


of visceral leishmaniasis (kala- 
azar) has increased every year 
since its emergence in the 1980s. 
Since 1980, well over 17 000 
cases and 254 deaths have been 
reported. An investigation found 
that the disease is persisting, 
with sporadic outbreaks. It 
affects the poorest groups, 
those with little access to 
health care, and shows no sign 
of declining. The findings from 
this study will help policy-makers 
prioritize and the health services 
improve the impact of future 
control programmes. 
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Science, October 2002, 298. 
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genome - a breakthrough for 
public health. Science, 2002, 
298(5591):79. 


Jackson S, Sleigh A, Liu X-L. 
Economics of malana control in 
China: Cost, performance and 
effectiveness of Henan’s 
consolidation programme. 
Report Senes No. 1, 
TDR/STR/SEB/RP/02.1 


Strategic social, economic and 
behavioural research. 
WHO/STR/SEB/02.1 


Health Workers for Change: 

A quality of care intervention. 
Health Policy and Planning, 
2001, 16 (Suppl. 1). 


Goed laboratory practice: 

Quality practices for regulated 
non-clinical research and deve- 
lopment. TDR/PRD/GLP/01.1C 


Good laboratory practice: trai- 
ning manual (TRAINEE). A tool 
for training and promoting good 
laboratory practice (GLP) con- 
cepts in disease endemic coun- 
tres. TDR/PRD/GLP/01.1B 
Good laboratory practice: trai- 
ning manual (TRAINER). A tool 
for training and promoting good 
laboratory practice (GLP) con- 
cepts in disease endemic coun- 
tries. TDR/PRD/GLP/01.1A 


Quality standards in basic bio- 
medical research. 
TDR/PRD/QSBR//01.1 


also published in full in: The 
Quality Assurance Journal, 
2002, 6(2):91-102. 


10 Workbook for investigators. 


TDR/PRD/GCP/02.1b 


11 Surveying and evaluating ethical 


review practices. A complemen- 
tary guideline to the operational 
guidelines for ethics committees 
that review biomedical research. 
TDR/PRD/ETHICS/2002.1 


12 http://www.sidcer.net/ 


Publications 


TDR technical units produce a wide range of 
documents for technical audiences and made 
available in hard copy and electronically. TDR 
also produces brochures and information 
packages for general audiences. 


In the area of new knowledge, TDR co- 
sponsored, together with the US National 
Institute of Allergy and Infectious Diseases 
(NIAID), the Anopheles gambiae genome 
poster, part of the special issue of Science that 
published the full sequence of this vector’s 
genome.' In recognition of the role played by 
the Special Programme in the coordination of 
this accomplishment, an article by TDR opened 
the series of articles on the mosquito genome.’ 


Three publications series in social, economic 

and behavioural research were initiated 

during the biennium: 

= Special Topics in Social, Economic and 
Behavioural Research. This series will 
address topics such as ethical, legal and social 
issues concerning genetically modified 
disease vectors in public health, gender 
and infectious disease, cultural beliefs and 
infectious disease control, community 
participation, globalization and infectious 
disease, and health-seeking behaviour. 

= A Final Report Series, initiated in 2002? and 
comprising a peer-reviewed selection of 
leading research projects. 

® A book series which will address topics such 
as the behavioural and social aspects of 
malaria and its control. 


A general brochure‘ outlining TDR’s priority 
areas in social, economic and behavioural 
research was also produced, and two special 
issues of the international journal Health 


Policy and Planning on health sector reform 
(see page 19) and one on health workers for 
change’ were published under the coordina- 
tion of a TDR staff member as guest editor. 


TDR develops guidelines and training materials 
aimed at facilitating the development and 
introduction of new drugs, vaccines, diagnostic 
procedures, and other tools, in tropical disease- 
endemic areas. A handbook on good laborato- 
ry practice (GLP),° designed as an aid for those 
countries wishing to upgrade their laboratories 
to GLP status, and GLP training manuals for 
trainee and trainer,’ which provide resource 
materials for GLP training, were published in 
2001. The GLP guidelines were the most 
popular download from the TDR website in 
2002. Also published was a draft handbook on 
quality standards in basic biomedical research,** 
which proposes general standards for labora- 
tories working to explore and discover sub- 
stances with potential for developing into new 
drugs and other products; a handbook on 
non-clinical safety and toxicology testing is in 
preparation. The TDR-sponsored training 
manuals for good clinical practice (GCP) 
continued to be widely used, particularly in 
sites used for clinical trials supported by TDR. 
An updated version” provides a regulatory 
framework within which clinical trials should 
be conducted to ensure accordance with inter- 
national standards. Guidelines for establishing 
institutional ethical review have been translated 
from English into French, Spanish, Turkish, 
Russian, Thai and German, while guidelines 
for monitoring institutional review were 
published in 2002" to facilitate procedures for 
developing quality and transparency in ethical 
review. A Strategic Initiative for the Develop- 
ment of Capacity for Ethical Review (SIDCER)” 


was established to encourage development of 
regional networks and forums concerned with 
institutional ethical review. 


Other publications in the area of new tools 
included guidelines to help public health officials 
make decisions about dengue vaccine trials in 
their countries,” and a report on second- 
generation vaccines against leishmaniasis" 
which followed a comparative study of nine 
recombinant antigens and discusses current 
trends in Leishmania vaccine development. A 
report of four-drug fixed-dose combinations 
for treatment of tuberculosis’ discusses the 
current status of development of these. 


RAPLOA is a method for rapid assessment of 
Loa loa. A report published in 2001 describes the 
use of specific clinical symptoms for assessing 
this disease,'° while a later document describes 
the method itself and provides guidelines for 
planners and implementers of ivermectin dis- 
tribution programmes in Africa on how to 
implement RAPLOA and interpret the 
results.’ For onchocerciasis, the long-term 
impact of mass treatment on transmission is 
detailed in a report'* which provides in-depth 
analysis of data from 15 river basins in the 
Onchocerciasis Control Programme area. 

The new TDR strategy for research capacity 
strengthening, which aims to increase the 
involvement of scientists in developing disease- 
endemic countries in all stages of the R&D 
process, is set out in another document.” 


Publications for general scientific and other 
audiences produced during the biennium 
included the newsletter (TDRnews), the biennial 
programme report” for 1999-2000, and two 
annual compilations of project reports in 


TDR’s Final Report Series.” TDR’s newly- 
adopted approach to priority-setting for tropical 
diseases research was described in an article 
published simultaneously in Trends in 
Parasitology” and Trends in Microbiology,” 
highlighting the interest the approach has created 
among the scientific community. The priority- 
setting analysis is also articulated in strategic 
direction documents for each TDR disease, 
which are published on the website. 


A number of documents were produced for 
the use of TDR staff, steering committee 
members, funding partners, and others who 
need to know about the general operation of 
the Programme. These included the programme 
budget document,” a TDR operations guide,” 
and a collection of TDR basic documents” 
(historical documents pertinent to the gover- 
nance of TDR). Also produced was a selection 
of examples of products and accomplishments 
from TDR’s history.” 


In line with the new strategic directions and 


emphases, TDR has expanded its operations 
in electronic publishing, mainly through 
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13 Guidelines for the evaluation 


of dengue vaccines in popula- 
tions exposed to natural 
infection. TDR/IVR/DEN/02.1 


14 Dumonteil E, McMahon-Pratt 


D, Price VL. Report of the 
Fourth TDR/IDRI Meeting on 
Second-Generation Vaccines 
against Leishmaniasis, 1-3 
May 2001, Universidad 
Autonoma de Yucatan, Mexico. 
TDR/PRD/LEISH/VAC/01.1 


15 Four-drug fixed-dose combina- 


tions (4FDCs) compliant with 
the WHO Model List of 
Essential Drugs. Report of an 
informal consultation, 
Geneva, Switzerland, 15-17 
Aug 2001. 
TDR/TB/4FDC/02.1; 
WHO/CDS/TB/2002.299 


16 Rapid assessment procedures 


for loiasis: Report of a multi- 
centre study. 
TDR/IDE/RP/RAPO1.1 


WV Guidelines for the rapid 


assessment of Loa loa. 
TDR/IDE/RAPLOA/02.1 


18 summary report of the OCP/TDR 


meeting on the impact of 
ivermectin on onchocerciasis 
transmission (Department of 
Public Health, Erasmus 
University Rotterdam, 
Rotterdam, the Netherlands. 
3-5 October 2001). 
JPC22-JAF7/INF/DOC.2 


19 Research Capacity Strengthen- 


ing Strategy (2002-2005). 
TDR/RCS/SP/02.1 


20 Tropical disease research: 


progress 1999-2000. Fifteenth 
Programme Report of the 
UNDP/World Bank/WHO Special 
Programme for Research & 
Training in Tropical Diseases. 
TDR/GEN/01.5 


21 Tropical disease research: 


results portfolio 2000/01. 
TDR/GEN/01.2 
Tropical disease research: 
results portfolio 2001/02. 
TDR/GEN/02.1 


22 Remme JHF et al. Strategic 


emphases for tropical disea- 
ses research: a TDR perspec- 
tive. Trends in Parasitology, 

2002, 18(10):421-426. 


23 Remme JHF et al. Strategic 


emphases for tropical diseases 
research: a TDR perspective. 

Trends in Microbiology, 2002, 
10(10):435-440. 
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collaborative ventures with leading scientific 
publishers. In 2001-2002, these included posters, 
articles, photofeatures, database and interactive 
training CDs, and webspecials produced in 
conjunction with journals such as Trends in 
Parasitology, Science, Nature, Appropriate 
Technology, and with the Wellcome Trust. 


TDR continues to produce regular bi-annual 
updates of its website and image library CDs 
and other database CDs (e.g. Plasmodium 
genome), and to provide still and moving 
images (videobite tapes, edited productions, 


Research priority-setting 


During the biennium, TDR held three scientific 
working group (SWG) meetings, on African 
trypanosomiasis* (June 2001), insect disease 
vectors and human health” (August 2002), 
and leprosy” (November 2002). The aim was 
to recommend overall strategic and scientific 
directions for global research agendas, capacity 
and partnership building for the following five 
years. Each meeting was attended by 30-40 
scientists, of whom 13-17 (nearly half) were 
from disease endemic countries. 


These SWG meetings provide opportunities to 
identify knowledge that can be exploited for 


public service announcements) as well as 
animations for use by all target audiences. 
Press and media events, displays at specialized 
conferences, donor meetings and other outlets 
are orchestrated by TDR. In collaboration 
with its co-sponsoring agencies, TDR also 
continues to produce and_ distribute 
communications materials (e.g. audiovisual 
sections for World Bank public service 
announcements, MIM/TDR brochure, article 
on information technology for the UNDP 
journal Choices), and specialized training 
materials (e.g. GCP training video). 


developing new and improving existing tools 
for managing diseases and their vectors. Thus 
the meetings provide guidance to TDR and 
other interested parties for defining their 
research programmes and setting research 
agendas closely linked to control needs and 
open to the opportunities that science and 
technology can provide. The meeting reports 
provide up-to-date reviews of the present situa- 
tions and actual control needs. It is expected 
that the first three reports will be published in 
2003. It is hoped the reports will help to con- 
vince policy-makers to place infectious diseases 
at the forefront of development activities. 


Progress on the TDR website 


The TDR website continues to attract visitors 
from all over the world, with some 100 000 page 
views recorded per month. During 2001-2002, 
due to popular demand, the disease sections 
on the website were completely revamped to 
include basic disease information, life-cycle 
animations, research directions and strategic 
emphases. An interactive matrix was also 
developed to show TDR’s strategic emphases 
for each disease and expected results area — key 
information that underpins TDR’s priority 
setting for research.” 


To increase awareness of the work that TDR is 
engaged in, a policy decision was taken to 
publish, both in the newsletter and on the 
website, details of all approved and renewed 
proposals as decided during meetings of the 
various steering committees and working 
groups. At the other end of the grant proposal 
pipeline, the website was used in a pilot study 
to facilitate application and review of bio- 
informatics grants. Plans to scale up the online 
grant submission and review system in future 
years are under way. 


The website has increasingly been used as a 
collaborative workspace environment and for 
discussion among defined groups of researchers 
and partners. As an example, a secure web area 
for members of TDR’s top governing body, the 
Joint Coordinating Board, was established to 
facilitate communication and information 
dissemination prior to meetings. 


To reflect the emphasis on social, economic 
and behavioural research in TDR’s strategy of 
2000-2005, a new social research section was 
developed on the site, which provides a wealth 
of information on TDR’s activities in this area, 


and on social research issues and resources 
generally. 


A major activity during the reporting period 
was the initiation of a redesign project for the 
website. An evaluation and needs assessment 
was carried out among TDR staff, several 
hundred partners and website users. All agreed 
that the primary goal of the website should be 
provision of information for knowledge, e.g. 
latest research results. Access to TDR project 
information and the TDR product portfolio 
was also high on the list of requirements; both 
these systems are currently in development. 
Information gathered was used to develop a 
new site structure and conceptual design. The 
new site is expected to be launched in 2003. 


TDR’s proactive policy to reduce the information 

gap between researchers in disease endemic 

countries and those in industrialized countries 

includes: 

= Production of periodic CD-ROM versions 
of the website. 

= Support for initiatives to improve Internet 
connectivity in disease endemic country 
institutions. 

# Posting of key information simultaneously on 
the website and email listserv (tdr-scientists). 

= Coordination of use of the TDR website 
with other electronic and traditional publish- 
ing methods. 
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24 Approved programme budget 
2002-2003. TDR/PB/02-03/Rev.2 


25 TDR General Operations Guide 
2002-2003. 
TDR/GEN/GOG/02.1 Rev 1 


26 TDR basic documents. 
TDR/GEN/01.3 


27 Snippets of achievement: 
17 examples from the past 
illuminating the future. 
TDR/GEN/01.1 


28 TDR contact: Dr Deborah Kioy, 
Tel: (+41) 22 791 3524; 
Fax: (+41) 22 791 4854; 
Email: kioyd@who. int. 


29 TDR contact: Dr Yeya Touré, 
Tel: (+41) 22 791 3884; 
Fax: (+41) 22 791 4854; 
Email: tourey@who.int. 


30 TDR contact: Dr Howard Engers, 
Tel: (+41) 22 791 3736; 
Fax: (+41) 22 791 4854; 
Email: engersh@who.int. 


31 http://www.who.int/tdr/grants 
/strategic-emphases/default.htm. 


TDR’s new office premises. 
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In covering technical activities, this program- 
me report spans the two budgetary biennia of 
2000-2001 and 2002-2003. In 2000-2001, 
TDR’s governing body approved a budget of 
US$73 913 million. In the current biennium 
(2002-2003), TDR is operating with an approv- 
ed Joint Coordinating Board (JCB) budget of 
US$95 218 million. Thus there has been a sub- 
stantial increase in the approved budget 


TDR operates through a trust funding mecha- 
nism. A policy approved by the JCB, as to the 
manner in which funds can be contributed, 
ensures that the Trust Fund operates in a manner 
best suited to the advancement of research and 
training in tropical diseases. To ensure that the 
JCB and financial contributors are satisfied 
with the implementation of the programme, 
both scientifically and financially, a series of 
technical and financial reporting measures 
exists. One of the principal technical measures 
in place is the annual Scientific and Technical 
Advisory Committee (STAC) meeting which 
reviews scientific and technical matters. As to 
financial reporting, programme expenditures 
according to the approved budget and planned 
activities are presented annually for review 
and approval by the JCB. 


TDR is co-sponsored by the United Nations 
Development Programme, the World Bank, 
and the World Health Organization. The bud- 


get level is approved by the JCB, but actual 
funding received depends on the individual 
contributors. The impact on TDR is that its 
technical and scientific implementation has to 
be managed carefully as funds become available 
throughout the year. This is a particular 
challenge when the approved budget represents 
a significant shift in level of funding as 
compared to the previous biennium, as is the 
case for 2002-2003. 


Although the three biennia prior to 2000-2001 
showed continued slow reduction in total con- 
tributions, the biennium 2000-2001 showed 
the first signs of reversal in this trend. An income 
of US$57 million was received, and an income 
figure of US$66.8 million is forecast for the 
biennium 2002-2003 (see box 1). 


TDR has a three-way approach to arrive at a 
real growth in funds received: generating an 
increased level of undesignated contributions 
from the traditional donor base; seeking out 
more designated funding from existing 
donors; and diversifying the donor base. The 
trend which begun in 1999 and 2000, in new 
donors and increased donations of a designated 
nature, was maintained in 2001 and 2002. In 
2002, TDR witnessed not only the presence of 
new donors but also diversification of donor 
type including donors from the commercial 
and institutional sectors, while some donors 


Box 1 | 


Biennium 1994-1995 1996-1997 1998-1999 2000-2001 2002-2003 
TDR contributions 56.4 54.4 
US$ million io : (fore 


(forecast) 


with established track records showed that they 
are able to provide funds of a designated nature 
on top of their undesignated contributions. 


Because TDR operates a trust fund, which is in 
essence an undesignated funding mechanism, 
donations that are designated are accepted 
only insofar as they complement the program- 
me’s technical and scientific objectives and 
fully cover all direct and indirect costs associated 
with the products to which they are designated. 
Funds that do not fit this profile are not 
accepted. While the overall increase in income 
to the Programme facilitates an increase in 
activities and eventually results, the continuing 
decline in undesignated resources, in absolute 
as well as relative terms, poses both scientific 
and administrative challenges. 


The marked progression in designated fund- 
ing seen over the last few biennia continues 
apace. In 1996, a sum of US$1.2 million was 
designated, in 1998 US$5.8 million, in 2000 


US$9.0 million, and in 2002 the figure reached 
US$11.6 million. The forecast for 2003 is for 
continued growth in designated contributions 
with the current estimate at US$17.9 million 
for 2003 alone, while undesignated income is 
estimated to remain at the US$18 million 
plateau. The new funding situation poses two 
principal challenges to TDR. On the one 
hand, the lower than previous level of un- 
designated funding (see figure 1) decreases the 
technical flexibility of the programme, 
reducing emphasis on the diseases which do 
not attract much interest from the donor 
community, and reducing activities in strategic 
research and capacity building. It further 
reduces TDR’s ability to quickly seize new 
scientific opportunities as they arise. On the 
other hand, the increase in designated funds 
poses administrative challenges in terms of 
reporting and tracking using an administrative 
system built to deal with only one type of 
resource. 


Figure 1 
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1 TDR general operations guide 
2002-2003. TDR/GEN/GOG/02.1 
Rev 1, also available at: 


http://www.who.int/tdr/publica- 


tions/publications/operations_ 
guide.htm 


Programme management 


To ensure efficient management of resources, 
in 2002 TDR moved into a new planning and 
management mode based on expected results 
and specific products. This entailed a move 
away from input-based planning, where planned 
budgets were built up around funding 
expectations and organizational units, to out- 
put-based planning built up from defined 
deliverables and providing, for the first time, 
the possibility to receive large designated con- 
tributions. This meant changes were needed in 
the way TDR operated internally. 


To improve the efficiency and adapt the 
management of the programme, initial steps 
included developing a new information 
technology system to cope with the changes. 
These changes include: an increase in use of 
flexible dedicated product development 
teams; growth in use of different contract 
types issued by TDR; alignment of activity 
costs to the technical product level rather than 
simply to the budget element (operations, 
personnel, operational support). 


In 2001, TDR created a product master data- 
base as its principal planning and technical 
monitoring tool. To enable closer monitoring 
of funded projects, a number of internal 
procedural and process measures were con- 
ducted. As a result of this tightening, it is now 
conditional that, in order for a grant receiver to 
continue to be funded, all previous technical and 
financial reporting liabilities must be completed. 


To ensure that changes the programme has 
been undergoing are clearly documented, and 
to improve understanding within the pro- 
gramme, TDR issued a general operations 
guide’ which is frequently used as a reference 
document by TDR staff and provides TDR 
partners and others with an insight into how 
the Programme operates. Also compiled were 
standard operational procedures on e.g. pro- 
cesses for organizing meetings, promoting 
efficient use of the electronic system, and 
administrative management of product 
development teams. TDR also took part in a 
pilot trial of the WHO electronic expenditure 
approval system. Work to further improve the 
managerial systems of the Programme will 
continue. 


During most of the biennium, TDR was con- 
strained by less than optimal office accom- 
modation. In October 2002, the Programme 
finally moved to new premises situated near 
Geneva airport. The new premises provide 
adequate and modern facilities to support new 
ways of working, and flexible meeting rooms, 
quickly adjustable to the needs of a large or 
small meeting. To ensure good communica- 
tion with WHO headquarters, TDR remains 
on the WHO telephone system and local area 
network, and a shuttle bus service links the 
new TDR premises to the main WHO offices 
seven times a day. 
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